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went out... only () returned 


If applied to an army patrol, those figures would be disas- 
trous. But-—referring to schizophrenic patients discharged 
from a mental institution after vears of confinement — 
they are outstanding. 


A recent follow-up study* of 67 institutionalized schizo- 
phrenies, ineluding refractory cases, showed these re- 
miarkable results with Pacatal: 

23 (or 31 per cent) were able to leave the hospital. Only 
G had to return for further treatment. 


Pacatal, unlike some earlier phenothiazine compounds, 
usually calms without sedating. It normalizes the think- 
ing processes of the disturbed patient, yet leaves him 
alert and cooperative. On Paeatal, patients “became 
more accessible for psychotherapy and integrated more 
easily into the group.”* Average dosage is 25 mg. three or 
four times daily. Literature available. 

Supplied: 25 and 50 me. tablets in bottles of 100 and 500, 
Also available in 2 ce. ampuls (25 mg./ee.) for paren- 
teral use. 

*Vorbuseh, H.: Mepazine [Paeatal] in the Treatment of Psychi- 
atric Disorders with One Year Follow-up, in press. 
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owards rehabilitation 


perphenazine 
provides emotional control and social recovery when anxiety, agitation or psychomotor 
excitement prevail 

keeps patients alert— promotes active cooperation instead of drowsy, passive obedience 
reduces supervisory problems in wards, mess halls and recreation rooms 

offers highest milligram activity of all phenothiazines 

causes no agranulocytosis, significant hypotension or skin rashes and little or no jaundice 


TRILAFON Tablets—8 mg., bottles of 50 and 500; 16 mg., bottles of 500. 


TRILAFON® REPETABS"—8 mg. (4 mg. in outer layer for prompt effect and 4 mg. in inner core 
for prolonged action), bottles of 30 and 100. 


TRILAFON Injection—5 mg., ampul of I cc., boxes of 6 and 100. 


For complete information regarding indications, dosage, side effects, precautions and 
contraindications consult Schering literature. v4 ° 
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F Articlh : hook reviews, and other materials for publication should be addressed to the Chief 
. Editor. Articles are accepted for publication on condition that they are contributed solely to this 
journal 
. An original typescript of an article, with one carbon copy, should be provided; it must be 


double or triple spaced on one side of a standard size page, with at least a l-inch margin at 


cach edge. Another carbon copy should be retained hy the author. 

ig The main title of an article may not contain more than eighty characters and spaces; a 

E ubtitle may be of any length. 
The author’s name should be accompanied by the highest earned academic or medical 

S devree which he holds. If academic connections are given for one author of an article, such 
4 connections must be given for all other authors of the article who have such connections. 


If it is necessary to publish a recognizable photograph of a person, the author should 
notify the publisher that permission to publish has been obtained from the subject) himsel! 
if an adult, or from the parents or guardian if a child. An illustration that has been published 


in another publication should be accompanied by a statement that permission for reproduction 


has been obtained from the author and the original publisher. 


Oversized original illustrations should be photographed and a print on glossy paper sub- 
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NEW 
EFFECT 
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N LONG-TERM, “BACK-WARD” PATIENTS 
HO ARE WITHDRAWN AND APATHETIC 


66Previously withdrawn, sullen, and seclusive patients began 
to converse, take meals with other patients, and, in general, 
react to their surroundings. 99 

fs Gunn, D.R.: The Role of Trifluoperazine in the Treatment of Refractory Mental Patients, 


i in Trifluoperazine: Clinical and Pharmacological Aspects, Philadelphia, 
? Lea & Febiger, 1958, pp. 47-53. 


66... these patients, formerly dull, listless, lethargic and 
= resistant to therapy, became active, ambitious, and productive . 
se in their work assignments, so that some could be released 

to active employment outside the hospital.99 2 

Brooks, G.W.: Definitive Ataractic Therapy in the Rehabilitation of Chronic 


Schizophrenic Patients: A Preliminary Report on the Use of Trifluoperazine, 
ibid., pp. 54-61. 


66 One of the striking features of [‘Stelazine’] is its dual 
capacity to act as an ataractic agent to calm aggressive 
patients and as a stimulant to stir passive, sluggish patients 


into productive activity and contact.9 9 


Kovitz, B.: Management of Psychotic Tension Symptoms with Trifluoperazine: 


Ny A Preliminary Report, tbid., pp. 144-149 
{ Available: Tablets, 2 mg., 5 mg. and 10 mg. 
Multiple dose vials, 10 cc. (2 mg./cc.) 


Literature available on request. 


Smith Kline & French Laboratories W0) leaders in psychopharmacology 
*Trademark for trifluoperazine, S.K.F. 


i (10-| ifluoromethylphenothiazine ) 
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SPARINE quickly controls the excitement and hostility of acute 


and chronic psychoses. As a practical adjunct to formal psy- 


chiatric measures, SPARINE simplifies care, facilitates accessi- 
bility, speeds social rehabilitation. 


SPARINE gives prompt control by intravenous injection and effective 
maintenance by the intramuscular or oral route. It is well tolerated in 
all three methods of administration. 


Comprehensive literature supplied on request : 
EQUANIL 
Meprobama Vy 
PHENERGAN’ HCI 
Promethazine HCI 
SPARINE HCI 
Pron HOI 


wine 
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Promazine Hydrochloride 
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nide Lederle 


SINGLE 
DRUG CONTROL 
OF SIMPLE 

EDEMA 


DIAMOX mobilizes excess tissue fluids through simple but 
dynamic bicarbonate-transport regulation. Inhibiting the enzymatic 
action of carbonic anhydrase, DIAMOX blocks renal reabsorption 
of bicarbonate, sodium and water and reroutes them into 


excretory channels. 


In most simple edema, one DIAMOX daily produces ample 
diuresis... nontoxic and nonirritating to renal or gastric 

areas; no notable changes in blood pressure or electrolyte balance. 
Because DIAMOX is rapidly excreted, dosage is easily adjusted 


and does not interfere with sleep. 
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the HCO, regulating diuretic 


DOUBLE 
DRUG CONTROL 
OF INTENSIVE 
DIURESIS 


Alternating DIAMOX with chloride-transport regulating diuretics achieves 


more dynamic diuresis than with either alone. By counterbalancing the 
tendency of these agents to produce systemic alkalosis, 
DIAMOX helps potentiate the diuretic effect, lessen risk of acquired 


tolerance and prolong intensive diuresis. 


ALSO EXCEPTIONALLY VALUABLE IN GLAUCOMA AND EPILEPSY 
Although mode of action has not been exactly defined in either instance, 
clinical experience has repeatedly proved DIAMOX a well tolerated efficient 
means of reducing intraocular pressure in glaucoma and controlling 


seizures in both young and adult epileptics. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY. Pearl River. New York 


| 
| 

i 


clinically proved in alcoholism 


"ANTABUSE: 


brand of DISULFIRAM (tetraethylthiuram disulfide) 


Feldman reports: 


“...‘Antabuse’ therapy constitutes a major 
advance in treatment.”* 


“The use of alcohol in an ‘Antabuse’-treated 
patient results in physical symptoms which 
make continued drinking impossible... few 
if any medical contraindications exist.” * 


*Feldman, D. J.: Ann. Int. Med. 44:78 ( Jan.) 1956. 


A brochure giving full details of therapy will be sent to physicians upon 
request. 


“ANTABUSE?” is supplied in 0.5 Gm. tablets (scored), bottles of 50 and 1,000. ° 
j 


or AYERST LABORATORIES * New York, N. Y. * Montreal, Canada 
5654 
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Parkinson patient: 
SHORTEST 


DISTANCE 


can be achieved with 


Trihexyphenidy! HC! LEDERLE 


Effectively helps restore smooth straight-line function in all forms 

of Parkinsonism. 

One of the best available preparations for sustained control of rigidity and minor 
tremors.! Also active against oculogyria and akinesia.2 A baste drug tor 
heginning treatment in all types of Parkinsonism. 

Continually useful alone or in combination in most cases at any staye 
Employable at any age. 

Gentle in action at therapeutic dosage.! One of the drugs least likely 

to produce side effects. 

Supplied: 2 mg. and 5 mg. TABLETS: ELIXIR, 2 mg. per 5 cc. teaspoontul 
Dosage: | mg. first day, gradually increased, according to response, to 
6-10 mg. daily divided in 3 doses at mealtimes. 

1. Doshay, L. J.: M. Clin. North America 40:1401 (Sept.) 1956 

2. Doshay, L. J.: Current M. Dig. 22:11:49 (Nov.) 1955 

3. De Jong, R.N.: J. Michigan M. Soc. 57:722 (May) 1958 


LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pear! River, New York 
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The only comprehensive. 
up-to-date book on this 


field of scientific research 


CHEMICAL 
CONCEPTS 
of PSYCHOSIS 


Edited by MAX RINKEL, VLD. 


Massachusetts Mental Health Center 


with H.C. B. DENBER, 


Manhattan State Hospital 


Viessage by DR. CARL G. JUNG 


Introduction by DR. H.C. SOLOMON, 
Vaassachusetts Mental Health Center, 
bormer President. American Psychiatric 


\ssociation 


Researeh in the exploration of the origin and 
therapy of psyehosis through chemistry has now 
entered a challenging era of development. that 
offers one of the most promising and optimistic 
prospects for. both doctor and patient today. 

Chemical Concepts of Psychosis consists of 
%$ papers which present the findings and views 
of outstanding seientists in many felds—organi« 
chemist, biochemist, pharmacologist. biophysicist. 
psvehiatrist and psychoanalyst. The papers were 
originally presented at the Second International 
Congress of Psychiatry at Zurich in September, 

This book is of vital importance to the whole 
field of medicine because it) brings together 
know ledge ol the subject now available from 
the entire world. It embraces seientifie  dis- 
ciplines related to researeh on the organic ap- 
proach to mental illness and presents a broad 
span of different points-of-view of scientists from 
many countries whose reports represent years 


and years of investigation and experience. 


Hlustrated with photographs, charts. 


diagrams. Indexed $7.50 


MeDOWELL, OBOLENSKY INC. 


219 East 61 St. im New York 21, N. Y. 


THE DEVEREUX %, 
FOUNDATION 


CALIFORNIA PENNSYLVANIA 


SINGLENESS OF PURPOSE 

For nearly half a century Devereux has 
been devoted lo the single purpose of de- 
veloping to the fullest the thousands of boys 


and girls who have been entrusted to it for 
education and euidance. 


In that time, techniques have improved 
and facilities for special have 
grown as the program has developed into the 
fully staffed “multidisciplined™ approach 
used today. 


This singleness of purpose. which has 
helped the Schools serve children. parents. 
and referring physicians in the past, will 
continue to guide the Schools in their prog- 
ress in the years ahead. 


Professional inquiries should be addressed 
lo Charles Fowler. Registrar. Devereux 
Schools, Devon, Pennsylvania: western resi- 
dents address Keith A. Seaton. Registrar. 
Devereux Schools in California. Santa Bar- 
hara, California. 


THE 

DEVEREUX SCHOOLS 
FOUNDATION COMMUNITIES 
A nonprofit organization 
Founded 1912 TRAINING 


Devon, Pennsylvania RESEARCH 
Santa Barbara. 


California 


CAMPS 


HELENA T. DEVEREUA 


EDWARD L. FRENCH, PAD 
JOHN M. BARCLAY 


A 


Charles M. Campbell, Jr.. M.D 
Vichael B. Dunn, PhD 
Fred E. Henry, S.TD 
J. Clifford Seott, MD 
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INDEX TO 
NEUROPSYCHIATRIC INSTITUTIONS 
SPECIAL SCHOOLS and SANITARIA 
Advertising in 
A.M.A. Archives of NEUROLOGY and PSYCHIATRY 


Display announcements of the following institutions appear regularly in A. M. A. 
Archives of NEUROLOGY and PSYCHIATRY. For advertisements of those institutions 
which run on an every-other month basis it would be necessary to consult the advertis- 
ing section of a previous or subsequent issue. 


, Mass. 
James Martin Woodall, M.D., Medical Director 

Wm. Ray Griffin, M.D 

G. M. Schlomer, M.D 

Dr. Groves B. Smith, Superintendent 
DEVEREUX FOUNDATION 3... Santa Barbara, Calif.—Devon, Pa. 


Fdward L. French, Ph.D, Director 


HALL-BROOKE . 


.. Green Farms, Conn. 
Heide Bernard, bkxecutive Director 


FAIRVIEW SANITARIUM 


Dr. J. Dennis Freund, Medical Director 

O. B. Jensen, M.D., Superintendent and Medical Director 

G. H. Marquardt, M.D., Medical Director 

Topeka, Kan. 

J. Cotter Hirschberg, M.D., Director 
NORTH SHORE HOSPITAL ...... Winnetka, Hl. 


Samuel Liebman, M.D., Medical Director 
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Clinical excerpts Use of meprobamate > 
in chronic 
psychiatric 
patients | 


SYMPTOMATIC IMPROVEMENT 
(hospitalized patients—all types) 


Meprobamate* 
brought symptomatic by disease by symptom 


relief to 105 of 145 
psychiatric patients DIAGNOSIS 


NO. OF NO. NO. 
SYMPTOM 
“representative PATIENTS | IMPROVED IMPROVED 


of the entire SCHIZOPHRENIA 
PARANOID SLEEP 
hospital population, NON-PARANOID DISTURBANCES 


70 of whom DEPRESSION a 
obtained pronounced PSYCHOTIC t 


to moderate relief.’ NEUROTIC TENSION 


ANXIETY STATE 
1.Graffagnino. P. N., Friel, P. B. AGITATION 


and Zeller, W. W.: Emotional CHARACTER DISORDERS 
disorders treated with 
meprobamate and promazine. OTHERS 


OTHERS 


Connecticut M. J. 21:1047, 
Dec. 1957. TOTALS TOTAL 


{Retief mainiy in symptoms of anxiety, tension and insomnia. 


NM « alleviates anxiety in chronic psychiatric 
OW patients « facilitates psychotherapeutic 
rapport » improves disturbed ward be- 
havior « suitable for prolonged therapy 
discovered and «no liver or renal toxicity reported « free | 


introduced of autonomic effects. 
by 


the original meprobamate 


Wi WALLACE LABORATORIES 
New Brunswick, N. J. 


\ series 
36 
30 
31 
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| 16 13 ll 
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Migraine Type 


E. CHARLES KUNKLE, M.D., Durham, N. C. 


In spite of the many clues which point 


to dilatation of extracranial o1 


the 


intracranial 


arteries as essential in mechanism of 


migraine headache, the immediate cause ot 
the vasodilatation has not yet been detined.! 
This report examines the hypothesis that 
acetylcholine may be the chemical agent 
responsible for the relaxation of the arterial 


wall 


Incentives to search for acetvlecholine are 


certain accessory symptoms and signs which 


accompany migraine headache in 


| he 


be rlooked., 


pa 


tients clues, often so trivial as to 


suggest a centrally integrated 


neural discharge over parasympathetic path 


wavs. Commonest are nasal congestion and 


excessive lacrimation resulting 


probably 


from impulses over the greater 


superficial 


petrosal branch of the facial nerve Rare, 
but no less significant, are miosis, more 
marked on the side of the pam when the 


headache is unilateral, and bradycard.a, pre 


mediated bv the oculomotor and 


pectively \n 


interpretation, that many of these 


sumably 


Vagus alternative 


nerves, res 
features 


represent unilateral svmpathets “hypotun 


tion,” has also been suggested, particularly 


by Jacobsen.” | xperimental support fou 


this view 1s lacking 


Submitted for publication April 3, 195% 


ron the 


versit’ 

Read before the 83d Annual 
American Neurological As 
17, 1058 


June 


Acetylcholine in the Mechanism of Headaches of 


The route ot vasodilator herves lo supe! 


Phat to 
intracranial arteries is not fully charted but. 


heal head vessels is) unknown 


Onl the basis ol recorded ANALOG and phys 


lologie studies in lower mammalian formes 


may be via small branches of the 


hacial 


nerve to the sheath of the internal carotid 


artery Just as it enters the 


| orbes 


ale 


bossa 


Observations by and Cobb, more 


Over, tly 


the 


acetvlcholine 


activity of this pathway. Their ingeni 


ous experiments revealed that the 


kev, at least, the dilatation ¢ 


pial artern 
evoked by 
at the 


tunulation of the facial nerve 


gang on can be blocked by 


preliminary appheation of atropine 


to these arteries.4 


If acetylcholine released in the wall 


of certam cramal arteries m= the migraine 


attack. a portion may the blood 
stream Hlere it undoubtedly soon 

stroved by the ample supply of circulating 
cholinesterase Phe chanee are hivht 
therefore, that it could be detected. even 


early im the headache mn thi 
direction have been reported by Torda and 


ers.® Using 


exploration 


Jimenez Diaz and co 
ethods 


pratient 


and by worl 


fron 
both 


1 
UNKNOWD nature 


urine sample 
head hes 


substance ot 


With migraine 
laboratorn uncovercad 


In at 


effect 


upon Vvariou test ues, 


sembled, 


acetylcholine 


omewhat re 


but was clearly not identical with 


: 
be 
| SECTION ON 
> 
|| 
4 
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19/135 
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\nother and more direct approach to this 
biochemical problem is one aimed the 
vieinity of the dilated arteries. Facial and 
scalp vessels are accessible, but an attempt 
to demonstrate a discharge of acetylcholine 
into these tissues would present formidable 
difficulties. The 
teries, however, are bathed in cerebrospinal 
fluid, a 


technical intracranial ai 


sample of which can readily be 
obtained by lumbar puncture. addition 
is the advantage that in man this fluid nor 
mally contains no detectable acetylcholine 
little 


studies — by 


and exhibits very cholinesterase ac 


tivity learly Nochimowski, 


relying upon leech muscle for bioassays, 


suggested the presence of acetylcholine in 


cerebrospinal fluid a wide variety of 


neurologic and psychiatric disorders.’ These 
observations have not been confirmed, even 
by more sensitive techniques employing the 
heart, the detection of 


mollusc except for 


minute amounts of an acetylcholine-lke 


substance in some patients with epileptic 


s 10 


disorders or severe cerebral trauma. 

\ccordingly, the present study was fo 
cused upon patients in whom the headache 
of migraine type appeared to arise im part 
at least This 


kind of headache ts identitied by the follow 


from iwtracranial arteries 


ing characteristics: distinct accentuation 
anteriorly on mild or moderate rotary head 
jolt, absence of change during manual com 
pression of scalp arteries, mild improvement 
10-second 
period of straining (the Valsalva maneu 


ver), 


during the latter portion of a 


and, of particular diagnostic value, 


sharp accentuation beginning one to two 
seconds after release of the strain and last 


ng for several seconds Also of aid in 


separating intracramial from extracranial 


vascular pain is the resistance of intracra 


nial headache to a 


thet apeutic trial of 


parenterally administered) ergotamine tat 


trate In some patients the responses to 


both 


fault 
Occasionally, the reports made by the pa 


these maneuvers that 


and extracramial arteries are at 


suggest 


mitra 


tient are meonclusive, but in most instances 


a tenable anatomic inference can be made." 
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lor this projected study “cluster” head 


ache (otherwise known as “histamini 


cephalalgia” ) was of particular value. This 


migraine variant, high in intensity and 


relatively brief in duration, usually presents 


in bouts of headache occurring in- rapid 


succession, once or more each 24 hours 


Once a series of headaches has begun, the 


patient is uniquely accessible to study.' 


lurthermore, the pain is some patients 
intracramial and in others extracranial, and 


the accessory features of parasympatheti 


overtlow listed above are found more. fre 


quently than im other types of migraine 


lor these reasons, the disorder is especially 


appropriate for physiologic analysis. 


It is to be noted that. the project here 
reported arises from a chain of hypothese s 
(1) that some forms of migrame headache 
are attributable to painful dilatation of in 
tracramial arteries; (2) that the vasodila 
tation is neurogenic and employs, as the 
end-organ mediator, acetylcholine, and (3) 
that acetylcholine, thus released im intra 
cranial arterial walls, may diffuse sufficient 
ly through the surrounding cerebrospinal 
The 


for acely Icholine 


fluid to be detected in the lumbar sae. 
outcome of the search 
hinges upon the validity of these assum) 
tions, some of which clearly 


open 


to question and modifications 


Methods 


with 


Adult 


selected for 


patients various neurologic illnesses 


were study trom the 


at Duke Hospital and the 


Inpatient services 
Veterans Ad 


Satistactory 


cul ent 
| echni ally 


spinal fluid assavs for acetylcholine 


ministration Hospital 


were 


possible 


in 74 patients, ot whom 37 had headaches ot 


different types. The remaining 37 served 


They had 


degenerative, 


several 


as general controls assorted illnesses, 


including vascular, inflammatory, o1 
system: & had 


head 


were the 


neoplasty diseases of the nervous 


epileptic disorders; none had recent myury 


Phe 37 patients with headache group 


of prime interest, especially the 22 with recurrent 


headache of migraine type, imcluding 14 cases of 


headache The 


patients according to manifest or 


“cluster” classification of these 
suspect d head 


Table ] In all 


Was 


ache mechanisms is indicated in 


but 2 of the 37 patients headache present at 


removal 


sample; the headache 


the time of lumbar puncture for 


cerebrospinal-fluid 
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ICETYLCHOLINE IN MIGRAIN] HEADACHES 


PaBLe 1.—Cerebrospinal Fluid Assays in small volume of NaOH solution 1 restore pl 
Thirty-Seven Patients with Headachi 


close to) neutra mumediately prior to assay, Wa 
omitted these experiments. This modification 
Assay Kesult was made to minimize hvdrolwsis of acetylcholine 

specimens to be held for extended 
Headache Mechanisn No ? 


study if the 
Acetyicho Acetyleho- mutial test should vield 


a positive result Assay 
line-like line-like were restricted to fall, winter. and early spring 
Reaction Reaction decline in sensitivity 
Venus he: Which as evident 
Vascular (migraine type WI 
Intracranial hen 
Extracranial (10 
Mixed (1 


Uneertain (3 


stmmer month 


NECESsary, a mice 
more torcetully for the issavs by the addi 
to the chamber of erronovine maleate | S | 
O=<.02 mg, a technique of tested valine 
Muscle-contraction type The biologic re sponse mdicatny an acetylcholine 
Conversion reaction hl 

like substance was a progressive weakenme of the 
rrigeminal neuralgia ‘ 

Undetermined , > heart beat, beginning a few contractions itter addi 
of the test Saul pole This re tion, here defines 


ts presumptively positive, was checked by 


und compared with graded 


retest 


responses to 
* Of the 22 patients with vaseular he idache, 14 were male. The LOU ol tcetyvlcholine 
five assays demonstrating an wetyicholine-like reaction were in Inoassa method Moder Variation imi sensitivit 
the male group 


inh thee 


fest issue was evident from week to weel 


No clam heart Wits 


concentrations of acetylcholine in 4 cl 
21 were temale 


used responded 
usually begun several hours before 


amber al 


tst as low as of sea water 
Assays for acetylcholine were carned out b 


orrection for dilution factors involved thie 

the Inolowt method cle scribed lower and My 

thre in In the test chamber 

rrocedur vet developer nad tughly specitie for 
procedure eveloy l \ could detect O02 
acetvicholine, it employs — the Venu 


ron cerebrospinal fluid 
mercenaria, the common hard-shell clam (Fig 1) 

1 art Wil evel on 
immersed 20> ml. sea-water chambet und 


SCTISITIVE, ml 
on oa drun 


attached to a light) lever recording 


cere brospin 
kymograpl Vo each 5 ml. san He Oot cerebrospinal 


onfiriat 

fluid at the time ot collection were added 1.0 ml \ 
tole | \ ] \ 

of l, 20 mil ot 0.9% Nal l, and I) 


ylcholine 
of neostigmine methylsulfate 1 Lluis mux 


watlable after tind it 
ture, maimtamed under retriveration at has 


seal 


been shown by Tower to preserve acetylcholine 


well for a week or more" Blood, 


Thi 
samples, 
satistactory tor analysis because 


Contact 
amounts of cholinesterases whicl : 


the specimen, were repected Phe assay pecimen wa a al evider 

completed within 7 days ot collection, t larye thie Presence cerebro 

majority within 48 hours. One step in the technique ought by rete 

used by | wddition to the sample of a hivdrol specime 
provided sutticrent hin | 

l irt Venu 

Ligatures | 


pre 


MCTCCHALTLA 


i\ 


t duphesate 


> 
or 
vent \ 1 
mount and allowed to remain a 
aire 
| 
4 present.” A third method of 
Isl 
17) wa ipplied te 
a Msi Painter Sterling- Winthrop R 
titute, Rensselac 
Kunk 
137 3 


1M 


i due to ccetvicholine or a related substance, the 


unprotected should be negative 


ample 


Results 


In the group of 37 patients with diseases 
other than headache, no acetylcholine was 
fluid 


except for those from 2 patients with grand 


found in the cerebrospinal samples 


mal seizures. In one patient the most recent 


convulsion was 25 hours’ before lumbat 


puncture, im the other, 10 days; acetylcho 
line-like ettects equivalent, respectively, lwo 
0.004e¢. and 0.005pg. per milliliter of cere 
brospinal fluid were recorded 

In none of the patients with headaches 
nonvasculat an acetyleho 


diagnosed as was 


line-like reaction found (‘Table 1) \mong 
the 22 with headache diagnosed as vascular, 
however, the assays demonstrated an acetyl 
like 
amount, 


in 5, all 


male In 
0.004 
per milliliter ot 


choline substance 


was equivalent to 
of acetylcholine 
fluid In 


the headache appeared to be intra 


cerebrospinal four of — these 


patient 
cranial in origin, and in one, both intracra 


nial and extracranial In each case, headache 


was pre ent at the time of lumbar puncture 


three for 10-48 hours and in two for 


minutes.+ Additional data with ref 


e histories of the patients with “po itive 


resented in the “Appendix 


variant, 
intracranial 
“Cjuster™ head 
whe, intra 
cranial 
“Cluster” head M ytolon block- 


whe, mixed ide; withholding 
typ of neostigmine 

Mytolon blocke 


wie; hydrolysis 


Atypical mi 
graine, intra 


cranial 


* At time of removal of cert brospinal fluid specimen by lumbar 


puncture. 
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\ enus 


with vascular 


\cetvicholine like 
heart of cerebrospinal 
headaches 

1 (Case 4), “cluster” headache o 
icetylcholine 
by comparison with that ot ar 


without the 


etlects the 
trom 


itients 


confirmation of ature 


sample protection of 1 


( Mytolon) block 


(Case 9) t 


benzoquinonium 
variant of 
confirmation by comparison ot 
hydrolyzed CSI 
( Mytolon) 


type ; 
with that of a 
by benzoquinonium 


sample 5 


bl kade 


erence to the five assays indicating — the 
presence of an acetylcholine-like substance, 
including methods of confirmation used, are 


Table 2 


samples of the kvmograph records of two 


summarized in Kepresentative 


assays are shown in igure 2 


In four CASES (imstanees Ot 


multiple 


sclerosis, cerebral thrombosis, — probably 
degenerative encephalopathy, and muscle 
contraction headache ) the assays vie Ided an 
\fter addition of the 
cerebrospinal fluid sample to the test cham 


ber, the 


anomalous result 


heart continued to contract not 
mally for four to seven systoles and then 
abruptly halted in diastole. In three cases 
assays were repeated with hydrolyzed sam 
ples; in two of these the reaction persisted 
despite the hydrolysis. The mechanism of 
this different 


graded depression characteristic of acetyl 


reaction, clearly from the 


V 


A 
mixed type : 
of the ettect 
litional CSI 
also le 
B racramial 
im 
15-30 
Brie 
arc 
4 Panui Patient with and 
Icetylcholine-like Cerebrospinal Fluid Reaction 
: Duration ubstance Type of 
Diagne Headache * csp of A 
y huste head 0.06 
3 che iriant, 
intracranial 
“Clust 18 bir 0.01 Repetition of a 
4 
| 
195° 
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choline, remains undetermined. It may 


represent a hidden artifact or an unidenti 
fed novel substance in the cerebrospinal 
fluid of None of the 


assays revealed a definite stimulation of the 


these few patients. 


heart, such as might have resulted) from 


the presence of serotonin.!? 


Comment 


These results lend considerable support 
to the basic hypothesis that acetylcholine 
participates in the mechanism of migraine 
headache. The presumptively positive as 
says, confirmed by different methods, point 
strongly to the release of acetylcholine or a 
similar substance into the cerebrospinal 
fluid during headache due to dilatation of 
Yet 
No bioassay method 


can identify an unknown with absolute cet 


intracramial arteries questions 


unanswered. 
tainty, and present chemical methods 


still 


sensitive to be contirmatory.! 


for 
the detection of acetylcholine are not 
sufficiently 


Phe 


negative assays one half of the 
patients with intracramal vascular head 
aches require further consideration Pos 
sible explanations include release of the 


vasodilator substance in amounts too small 
to be detected, unduly rapid breakdown of 
the substance at the site of its action, limited 
diffusion across vessel walls and through 
the subarachnoid spaces, or the concomitant 
JPresence some cerebrospinal fluid spect 


mens of 


agents, such as serotonin, with 
Opposing effects upon the clam heart.!’!* 
The most favorable circumstances for tind 


ing acetylcholine in studies of this type, if 
this agent is released as postulated, are still 


uncertain; a much larger series of experi 


ments would be required to define the many 


variables. linally, there remains the possi 


bility which Dale has emphasized, that the 
chemical agent of the peripheral parasyimpa 
thetic system need not always be acetvicho 


line, even though no certain clues to an 


alternative substance are yet available. 


If acetylcholine actually is essential 
link in the recurrent headaches of niigrame 
and its 


Variants, etforts are 


warranted to 


Kunk/. 


HEADACHES 


block its action Little evidence ts vet on 


the 
action of atropine or similar drugs im pa 


record concerning speciti studies of 


tients with migraine. It is probable that if 


any of these agents can be of aid, it should 


best be administered in the earliest moments 


of the attack or in a daily prophylactic 


schedule. lailure of atropine to prevent o1 


modify the headache might’ be anticipated, 
even though acetylcholine is at fault, if, as 
Dale has suggested, the atropine is unable to 


reach the immediate site of acetylcholine 


action im sufficient concentration to raise 


an effective It seems possible 


also, that central actions of atropine, about 


which litthe is known, may sometimes be 


excitatory to the parasympathetic outtlow, 


opposing the peripheral action. Answers 
can come only from systematic and ack 
quately controlled trials of the atropine 


group im with 


patients various forms of 


migraine-type headache 


Summary and Conclusions 
use of a sensitive and Spee fie bioassay 
method, an acetylcholine-like substance was 
detected im the cerebrospinal Hid of tive of 


nine patients during headache of the 


typ presumed to arise trom. dila 
tation of 


No 


intracramal arteries 


such substance was found spec 


from a group of 28 prttients with 


extracramal vascular headache or headache 
lo nonvasculat unecertam mecha 
nists; none was detected im specimens tron 


patients with miscellaneous other neurologt 


disorders, except tor two patients with ep 
| | 


leptic illnesses, confirming earher report 
Phe results are consistent with, but do 
not prove, the hypothesis that acetylcholine 
or a closely alhed substance is an active 
participant in the mechanism of headache 


of the migraine type 

Mr ty Henderson, BOS 
help 

investigation wa upported | ese 
Grant tre the National Institute rt 
Neurological Disease National It 
titutes of Health, S. Pubhe Health Service 
Bethesda, Md 
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APPENDIX 


Brief clinical histories of patients with 
headache and cerebrospinal fluid assays 


demonstrating an acetyleholine-lke effect 


follow 
Case | Age 42. Diagnosis “cluster headache, 
variant, intracramal type metal worker 


was hospitalized Nov » 1955, because of ustualls 


brief “cluster” headache of three weeks’ duration 


centered about the right orbit and 
s each 24 hours 


lhe ittacl 


occurred up to two to three tin 


mainly during the mght, m= very imtense Tom 
without imyection of the eve or Tace Hlis past 
history included various other torms ot headache 
bifrontal, simec the we of 15 

topped hea lrinking about 16 montl hefore 


vear lad been tense, ! ed, and depre ed, 


mal tor 

feeling trapped in stresstul job Ile was 
recently concerned by doubts that Tie could afford 
to keep his son in college During the two weel 

hefore admission the patient had heen tried on 
ergotamine with catleme CCatergot), > tablets at 
bedtime, repeated im three hours, but these led 
to block my ol the il idaches 


He was admitted with intense headache of 10 
beginning while he was ¢ 


to the hospital. It was n ide worse ¢ 


administered intraven 


hours’ duration route 


rotary jolt 


or strain. Atropine 1.0 me 
ously shortly after admission, was without benetit, 
ind ergotamime tartrate ther vive! 


travenously, after lu bar puncture was of un 


certam value \tropine, given agai mitravenousts 
the next morning, 15 minutes alter the onset of 
another headache, was followed by disappearance 
of the pain within 12 minutes Later that day le 


was given saline intravenously at the 40th mianute 


of another attack and ergotamuine intravenously 


10 minutes later, both without benefit \tropine 


was then given at the 60th minute, with shght 
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reduction in headache within 15 minutes, On the 
hird hospital day ergotamine was tried for two 
separate headaches, without benefit, but atropine, 30 
nutes atter the onset of Orie ttach was tollowed 
clearing of the headache within 1] minute but 
noderate return 17 minutes later Observation oft 
the headache 1 that the were micreased 
ransiently by rotary head jolt or one-second strait 
r for 10 seconds after a 10-second stt wn 
CASE 2 Ave 32. Diagnosis cluster headache 
mtracramal im t married tarmer 
Wits first outpatient No / 
with Infrontotemporal throbbi die witl 
nausea and vomutit occurrit ometime daal 
or, avai onl ew mont Childhood 
One month hefore visit he be to have briet 
noctur eacache entered om thre 
wht tronto-orbitote poral sare with lacrimation 
reddenn 1 eve 1 obstru 
| recurr evel das \fiter tw 
onstant, with periodic exacerhatior Phe pais 
vas worse when he w Iving down. He reported 
iWin | | ( fens) ‘ 
on il CVE ‘ 1 repre resent 
Nit ttedl tric ! 
lo luratio | 
omiti | ead Vil ol 
erved te here ‘ ‘ toy 
flected hy temp pressi the 
Hected t ! rit rirate O 
tellect ow trooper 
mitt \ | | clure ow 
one om provement 
~ T t t ] ] ‘ 
t The 
} |) Inte | t 
ESE ) CTISE 
eel] ti ‘ | ‘ 
nl \ \ ‘ ‘ ote 
‘ Ww ‘ 1 thre 
ontal headael ‘ ISS] 
urrent e of re irter nth 
«tore | | ! ed 
to one elu nl pore ire 
ect Vor chedule 
His first attack witnessed afte ospitalization 
1 1956. w marked 
reddening of the right sclera. slight drooping and 
vellne of the right upper lid. and Onwester 


IDACHES 


Phe headache Wit Inaltered by 
stramung \tropine 1.0 mg. was given intraven 
ously at the eighth minute: the pam had almost 
ceased five minutes later. Lumber puncture was 
done 15 Minutes thre ittacl had begun 
During the next attack, 12 hours later the pout 
Was readily augmented by rotary jolt. Ey otamuane 
tartrate OS mye, given mtravenously at 2? 
was tollowed by clearing of the headache within 
three to four For another attack. two 
days later, intravenous saline w of no benetit 
Phe attack radually diminished frequet In 
tore discharge and soon cease no recurrence 
follow upoa ear later 
CAsrE 4 \ve 4 Hast cluster eadache 
nixed type hor four years thi patient had 
severe brief right rodett anterior headache 4 
clusters, one in 1952. two 1954, and the preset 
cluster) 1 mid-September 196 
hout lasted eve weel the most recent 
cluste of vee the on 
urred dial He beheved the pai WOrse 
rota amd ou ered | Phe or 
ler ( ( ( thi le 
mut le ] 4 4 We 
mtraver #1 1 othe 
| ( mine tartrate O | 
ite ] ‘ 4 ‘ ‘ ‘ i) ‘ ‘ 
Iw ter tropine 1.2 ‘ 
mtravenou ite the onset oo hie 
\ ( ed omplete rehet Vithin 
ter ‘ () ‘ 
ed | ely 
head ‘ ‘ tre el 
thires ! rt ‘ 
( \ » |) ‘ 
mitracrar IS patie 
| $, 19 1 In | 
! ried ‘ | | 
working under pressure 
questronabl 10-Second 
puncture rit © hosy 
ite te ! ‘ 
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| 
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Electrocardiographic Alterations Observed During 


Percutaneous Cerebral Angiography 


lodopyracet (Diodrast) and Diatrizoate (11ypaque ) 


JOSEPH A. EPSTEIN, M.D.; IRWIN HOFFMAN, M.D., and BERNARD S. EPSTEIN, M.D., New Hyde Park, N. Y. 


The 


contrast 


adverse effects on brain tissue of 


media used for cerebral angiog 


raphy have been reported in considerable 


detail Llowever, the physiological altera 


tions which may occur require further in 


vestigation for a_ better understanding of 


possible complications. In this preliminary 


report the cardiovascular effects of iodopy 
racet: (Diodrast) and of diatrizoate (Hy 


paque) are discussed 


Intracarotid iodopyracet injections pro 


duce mainly a vascular necrobiotic change 


affecting particularly the arterioles, followed 
by ischemic necrosis of surrounding paren 


chyma.! Alteration of the blood-brain 


barrier was demonstrated experimentally in 


rabbits by PBroman and Olsson * the 


Passage of blue into the brain 


Irypan 


parenchyma from the cerebral circulation 


hey postulated a chemotoxic effect on 


vascular endothelium, producing vasospasm, 
with resulting edema, vascular engorgement, 


and) punctate hemorrhages in the central 


portions of the damaged areas. The inten 


sitv of injury varied with the time the con 


trast medium remained in contact with the 


involved — tissues Bassett, Rogers, and 
Cherry * demonstrated that the acidity and 
of the medium not 


pressure 


appreciably influence the permeability of 
barriet 
Vasospastic effect 


loltz, 


the blood-brain 
The 


protects*ve by 


was regarded as 
Ward,’ 


who demonstrated a longer-lasting vasodila 


Thomas, and 
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tation following the initial vasoconstriction 
Stellate block and the use of warmed iodo 
pyracet both minimize the protective vaso 
spasm, permitting greater concentrations of 
iodopy racet to reach the brain tissue, where 
its direct cytotoxic action has been demon 
strated 

Ward 


electrocardiographic abnormalities in both 


Foltz, Thomas, and described 


humans and monkeys during and following 
intracarotid injection of iodopyracet. They 
identified a slowing of the heart rate for 
one to two beats, occasionally enduring as 
Loss of the P 


long as two minutes. wave 


was. observed. Ectopic beats oceurred in 
one monkey for over a minute. It was con 
that 


sidered these alterations were the re 


sult of central nervous system changes 


mediated by the vagosympathetic system, 
and that they were not produced by a direct 
myocardial action or by carotid sinus stim 
ulation. No electrocardiographic effect was 
observed when the Injection had been made 
below the carotid) bifurcation Injections 
a threaded catheter reaching 
skull 
change in pulse rate or electrocardiographi 
This 


concentration of 


made through 


the base of the resulted in some 


variation, was attributed to a higher 


iodopyracet reaching the 

brain, the effeets being roughly proportional 

to the concentration of the medium. 
Browne and Stern ® observed marked ce 


blood 


intracarotid injections of iodopy racet mn cats 


pression of pressure after repeated 


and attributed this to direct vasodilatation 
of peripheral vassels. Immediate elevation, 
followed by a fall of blood pressure, was 
Megibow, 


Gsordon, Brahms, 


reported by 


— 
| 
<4 


CG ALTERATIONS DURING CLREBRAI 


and Sussman ® after intravenous injection 
of iodopyracet in dogs. Chemical ganglion 
blocking 


this 
No significant variations in elec 


could not alter 


agents 
response. 
trocardiographic were found, but 


heved to be due to a direct depressant action 


patterns 


the pulse rate was lowered was be 


on heart muscle 


Brown? and Verbrugghen * emphasized 


the protective influence of general anesthe 


sia during cerebral angiography, Sedzimer 


considered this to be responsible for the 


> 


low mortality and morbidity in his 273 


angiographic studies. The reduction of pain 


ful psychologic stimuli are be heved to 


alleviate 


vasospasm, although no 


specif 
evidence for this has been presented. Di 
minishing the concentration of iodopyracet 
35% to 25% credited by 
Sutherland, Kite, Roach, and Campbell ro 


from also was 


with reducing complications. Segeloyv at 
tributed a lower incidence of complhieations 
to the use of small quantities of iodopyracet 
with careful 


or diatrizoate. premedication 


and anesthesia 

nly one case of cardiac arrest in man 
has been reported after the injection of 20 
ce. of 506 sodium iodomethamate P 
(Neo-lopax) for intravenous urography.!* 


\\ ickbe hh 


seven 


reported cardiac arrest for 


seconds after direct intra-aortie in 


jection of 30 ex ot 70% iodopvracet, with 
subsequent death of the patient 


Horger, Dotter, and Steinberg | investi 


gated the changes in 


elec trocardiographic 


cident to angioeardiography with 
racet or 75€@ sodium iodomethamate 
Phe tracings revealed tachyeardia in many 
of the 16 patients studied. Some presented 
wricular or ventricular premature contra 
tions or both. The most striking effect was 


a transient alteration in the T-waves and 
K-T segments, regarded as compatible with 
myocardial anoxia produced by entrance of 
the contrast substance into the coronary ar 
teries. [t was proposed that this might be 
a factor in those few cases in which death 
tollowed 


angiocardiography, — particularly 


when myocardial damage was present 


et al 


INGIOGRAPIIL) 


Methods 


Phirty-tive patients examined with percutaneous 


cerebral angiography were utilized. These were un 


selected and included) mainly patients suspected 


of brain tumors or intracranial bleeding. All were 


between 26 and 65 years Of age, except tor one 


9- and one 16-vear-old patient Lhe contrast media 


used were diatrizoate (Hypaque) sodium, 500% 


solution, and 35% and 40% 


Alternate 


solutions al iodopyracet 


( Diodrast) 


injections of ml. were 
miace Che electrocardiographie responses to eacl 
medium in the ime patient were evaluated by a 


continuous recording of Lead TL hefore, during. and 


ifter the myection 


The tirst 10 pritients recerved general anesthesia 
itter intubation hive others were intubated while 
awake and given intravenous analeesia Phe re 
patients had premedication with lOO me. ot 
secobarbital (Seconal) und me ol 
promethazine Phenergan) hydrochloride two 
hours preoperatively, and received O4F me. ot 
scopolamine bromide and 75 to 100 my. of meperi 
dine (Demerol) hydrochloride one hour later. Thi 
together with procaine skin infiltration, was found 
to be so satisfactory that general anesthesia wa 
reserved for u weable patients onl went 
ontrol injections of isotoni iline were made, 
with electrocardiographic tracings for 
with those obtained during the injection of the 
contrast medi Phe etfect of infiltrating the 


carotid sinus with 10 ml. of 1% procaine hydro 


chloride to determine the effect of blocking thi 


area on. subsequent nwiovram was wivestigated 


utilizinc bot 


In SIX patient 


saline control 


Results 


ighty injections were made in 20 mak 


and 15 female patients. Of these, 50 wer 
on the right side and 30 on the left Phe 
site of Injections, age, type of anesthesia 
and underlying pathologic condition did net 
influence the ele« trocardiographic responses 
Iextracarotid extravasation 


ible effect. 


caused VIS 
Phirty injections of 5066 diatri 


zoate sodium solution, 34 injections of 40 


iodopyracet, and 16 injections of 35 
lodopyracet were made There Was 
difference in the responses to the two 
concentrations of iodopyracet No. electro 


cardiographic alterations followed the in 


jections of isotonic saline Pwenty patients 


received injections of both diatrizoate and 


iodopyracet for comparative evaluations 
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ies 
: 
pie 
We, 
| 


1M.A 


on the I-lectrocardtogram of 


Diatrizoate, 


Hypaque), 50°; 


10 Injection 


Right Left 
t 3 
1+ nu OW Unig 
wt miin. ¢ ‘ 
i owln 
" ts/mit 
i 
“ nis ‘ 
il 


Pable, 


cardiographie abnormality was observed in 


\ demonstrated the no electro 


of the diatrizoate injections and in 
of the 1iodopyracet injections. slight 
), of up to 19 beats per 
minute, m the cardiac rate was noted im 
of the diatrizoate group and in 26 


of the series \ 


of between 20 and 39 beats 


iodopyracet moderate 


slowmg (2 
occurred in 206 of the diatri 


a 


pret Hite, 
Zoate group and im 


hie 


namely al 


of the iodopy racet 


eries miost profound effect (3+ 


change im rate of 40 or more 


heats per minute, occurred in only 7 of 


the dhatrizoate group as compared with 


ol the iodopyracet SCTICS This rm 


ponse Was accompanied by sinus arrest for 


is long as 10 seconds im one case (big 
1,2). Sinus arrest was followed by ven 
tricular escaypn with shift of the cardia 


mii 


z I 
t injection 


injection 


injection 


hig. | and B 


lowing ot the 


SINUS pace 

coronary nodal beat ( \ and alte ration 
in ORS complexes after imjection of 400% 
iodopyracet: (Diodrast). © and 2), sinus arrest for 
10 seconds, with nodal escape beats (AX) after in 


rection of 40% racet 
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Diatrizoate and lodopyracet Injections 
lodopyracet, 
Diodrast), & 40°; 
50 Injections Suline 
IS Injection 
Dota Kight Laft Total Contro 
4 ” 
7 22 
i 
lim) 41 Ww li 


pacemaker to the coronary sinus or to the 
\\ 


nodal 


node, followed by the development «rt 


rhythm and irregularities im pulse 
rate tor periods of 15 to 30 seconds ( bigs 


Lhe 


and in the ORS complex in this latter group 


rare changes in the ‘T-wave 


suggested a direct myocardial effect (bigs 
Phe ECG responses obtained with the us 


oft both compounds can be explained only 


on the basis of vagus nerve stimulation 
Phe duration of the responses varied di 
rectly with the intensity of the reactions 
elicited The minor reactions were. briet, 
lasting from three to six seconds. “Those 


of 


reater intensity persisted from LO to 15 
seconds. In two patients 20 to 30> seconds 
elapsed before normal rhythm was resumed 

Phe vagal responses were usually similar 


when the same compound was used a second 


Ru 


CONTROL 


HYPAQUE 
an 
t injection DIODRAST 
hig. 2. Premyection record followed by a sheht 
nus slowing (1 ) after injection of 50% diatri 
zoate (liypaque) sodiun Marked sinus slowing 
(3+) with nodal escape beats CX) atter injection 
of 40% jiodopyracet in the patient 
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injection 


ECG ALTERATIONS DURING CEREBRAL ANGIOGRAPH) 


big Al pre 
record 
slowing and nodal escape 
heat ifter lodopyracet 
injection. l-wave u 
ersiol 33 ! 
lowin bie 
tine, although occastonal variations patient Who had an incomplete block only 
curred in the same subject Phe reactions the slightest Slowing clieited 
to 1odopyracet were severer in 13 patients would suggest that) carotid-sinus  procaime 
when the effects of both iodopyracet and block Interrupted the atlerent 
diatrizoate Were compared in the same sub sponsible for stimulation of the vagal cen 
| lig 2), and the effects were approxi ters the medulla and explamed the 
mately equal in 6 patients. only one ittendant absence of 
patient was the reaction more intense with — changes 
diatrizoate \s little as 3 mi. of lodopyracet Phe carotid situated at the biture 
was capable of producing a moderate re tion of the carotid: artery, tunetions as 
sponse in one patient chemoreceptor. tis atfeeted by alteration 
Phe effect of local infiltration of the ca in the carbon dioxide and 
rotid sinus area with procame on subse of the blood, by the hydrogen ion conees 
quent intracarotid: injections was evaluated tration, and by drugs, such as mieotine 
SIX patients \loderate clectrocardio icetyvlcholine ana evamicl Kespiration 
graphic reactions were observed during heart rate, and blood pressure are retlexty 
angiography in four patients prior to block iffected, through variations mm the chemiuca 
ing the sinus and severe reactions two composition of the blood through 
\fter elfective ot the carotid the carotid bitureation lowing coh 
had been demonstrated by the loss of the heart i omamly due to retlex stimulation « 
carotid: sinus reflex in five patients, repeated the nucleus of the LOUIS Phe fa 
arterial injections failed to the pore blogadd pressure usually 
VIOUS tgal responses (bag cone thi phenomenon caused by decreases 
ig. 4-11) Moderate 40% DIODRAST 
slownu ter ou 
lows otid sinus pre - 
ure 3) Infiltration of 2. 4 RIGHT CAROTID SINUS PRESSURE 
arowu nu wit 1% 
followed | e, 
longer elreits the 
iodopyracet INFILTRATION OF SINUS AREA 
RIGHT CAROTID SINUS PRESSURE 
: 
noted m 2 i 
4. f 7cc DIODRAST (40%) 
(AFTER SINUS BLOCK ) 


tre 
A 
a 
et al 20/145 | 


1M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


cardiac output and by inhibition of the nor 
mal tonic discharge of the vasomotor center, 
leading to generalized vasodilatation and 
diminished peripheral resistance.!° Since 
the carotid sinus is sensitive only to pres 
sure changes, the absence of any response 
to saline injection in our series appears to 
exclude this factor. Only the chemorecep 
tors m the carotid body remain as the ap 
parent source of atferent stimuh acting on 
the vagal centers. 

When the area of the carotid sinus is 
inesthetized, blocking of the vagus nerve 
trunk at the site of infiltration may occur 
Since there is a bilateral vagal supply to all 
supraventricular areas of the heart,’® in 
terrupting the function of one trunk would 
be insufficient to climinate the responses 
noted by us. Chemical stimulation of the 
many cerebral centers known to effect re 
spiratory and cardiovascular function can 
not be effectively climinated by carotid 
sinus blo k 

It is well known that elderly persons with 
hypertension and arteriosclerosis are espe 
cially susceptible to cardiac arrest and syn 
cope during carotid sinus stimulation.'® No 
direct evidence 1s available concerning un 
usual sensitivity of these patients to chemi 
eal stimulation of the carotid body. This 
group 1s also known for a high incidence 
of untoward reactions to carotid angiog 
raphy The present series of cases is too 
small to indicate which type of patient 
would be most lable to the chemotoxi 
responses observed 

Our results suggest that the morbidity 
associated with angiography may be in part 
produced by exaggerated slowing, irregu- 
larity, or arrest of the cardiac rhythm 
caused by the chemical effect of the injected 
material on the carotid body. Carotid sinus 
block with procaine should be performed 
before angiography in those patients in 
whom a fall in blood pressure or a change 
in heart rate and rhythm would be consid 
ered unjustifiably hazardous. Elderly per 
sons may be safeguarded by observing 
electrocardiographic changes during — the 


initial injections of the contrast medium 
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Summary 

Eighty carotid arteriographic — studies 
were performed on 35 patients suspected of 
intracranial pathology. Serial electrocardio 
grams were made before, during, and after 
the intracarotid injection of iodopyracet 
(Diedrast) and diatrizoate lypaque) 
sodium to determine the cardiovascular ef 
fects of these compounds, The electrocar 
diographic responses obtained could only 
be explained on the basis of vagal stimula 
tion and consisted chiefly of slowing of the 
sinus rate and sinus pauses, followed by 
nodal escape and the development of nodal 
rhythm for as long as 30 seconds. The 
electrocardiographic responses obtained 
were severer using 35 and 4066 concen 
trations of iodopyracet than with 50 
solutions of diatrizoate sodium. No re 
sponse occurred with injections of saline 

Local infiltration of the area of the 
carotid sinus with procaine effectively elim 
inated the previously obtained vagal re 
sponses, suggesting that the afferent 
impulses responsible for stimulatkon of vagal 
centers in the medulla had their origin in 
the chemically sensitive carotid body 

These results indicate that the morbidity 
associated with this procedure may be re 
lated to the cardiovascular effects of these 
compounds, The area of the carotid bifur 
cation should be anesthetized before the 
performance of angiography in those pa 
tients in whom a fall in blood pressure or 
a change in cardiac rate or rhythm would 
be dangerous. 


Long Island Jewish Hospital, 270-05 76th Ave 
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Course of a Neurotropic Toxin to the Central Nervous 


Sy stem 


ALEXANDER? A. FEDINEC, M.A., and HOWARD A. MATZKE, Ph.D., Lawrence, Kan. 


Phere has probably been more research 


on the pathway of tetanus toxin to the 
entral nervous system than on that of any 
other neurotropic agent. In spite of this, 
considerable controversy exists as to wheth 
er some element of the peripheral nerve of 
the vascular stream constitutes the primary 


Phe present investigation was undertaken 
n the hope of resolving some of the prob 
lems relating to the communications be 
tween the periphery and the central nervous 
\lthough the 


igent studied, the results may suggest 


vstem tetanus toxin was 


only 


likely routes for other neurotropie sub 


Experimental Procedures 


\ luchly inbred Dawley stram of adult 
if vas used im all 
ethal dose (M. L. least 
kill all 
Matzke tor bn 


Sprague 
experments. “The mainimun 
amount of tetas 
was «le 


which would animals ) 


termined by bedinee and 
1/100) em. of bods 


mypecte d 


weieht of al dilutiot 


fox intramuscularly The dose 


was, all eases, calculated to be 


1) times that of the amount to neutralize 


ulministered. All 


nNecessa4&ry 


the olume otf toxm miyection 


with a micrometer through a 


or 33-vauve needle 


In three groups of controls, consisting of 15 


uumals each, 2 M. Do's of tetanus toxin were 
imypected into the tollowime sites right wastroene 
mius musele, permeurnum of the right serty 
verve and the saphenous vein 


March 25, 
Department of Anatomy, | 
Medicine 


antitoxin 


Accepted tor publication 1958 


From the niversity of 
Kansas School of 


Petanus toxin and were supplied by 


Lilly & Company, Indianapolis 
This 
Research 
ot Neurological 
Health, 


supported im part by 
National 


Diseases and Blindness, 


Public Health 


mvestivation Was 


of Tristitute 


National 


Service 


(arant the 


Institutes ot 
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The procedures utilized on all animals are re 
corded in Tables 1 to 4 
The epineurium was removed from a segment 


of lo em. by making a shallow circular incision 


through the 
The 


forceps and the 


with an iridectomy knife epineurial 


connective tissue of the nerve cut ends were 


secured with iridectomy 


Part of the 


epineurin 


peeled otf perineurium was removed 


trom the large fascicles of the nerve in the Sant 


manner. In addition, small fascicles were teased 


apart by gently breaking down the remaining con 


tour hours was allowed 
‘I cst 


normal 


nective tissue septa. Pwenty 


he fore the toxin 


structure and 


for recover, was injected 


procedures not mtertere with the 


function of the nerve fibers, as 


determined microscopic examination and 


strength of muscle response following direct elec 


trical stimulation of the nerve 


In Groups 3 through 15, im which the sciatic 


was the only 


all other 


nerve Intact nerve to the extremity, 


nerves were sectioned 10> davs he fore the 


toxin was administered. In Group the toxin 
was imyected 200) to 375) davs following nerve 
suture. The toxin was administered 10 davs after 
crushing the sciatic nerve in’ Groups amd 7 


through 10 


The gastrocnemius was the site used for the 
intramuscular 


through In 


nyectionr ot 


all cases 


In 


(sroups 3 


were admu 


istered, except in Groups 13 through 15, where the 
dose was 0.5 M.-L. The antitoxin was given 
intravenously at the time the toxin was injected 


rt all 


perineurial 


msure the elimination 


toxin \ll 


Injections of 


was done im order to 


epmeurial and 


eirculating 
were chirected 


the trunk 


toxin 


ward the peripheral portion of nerve 


Results 
(Table 1). 


time clapsing between injection ane 
was 18 
to 26 hours for the intramuscularly and 
The 


sign was spasticity of the musculature of 


Controls Phe latent) period 


appearance of the first) symptoms, 


perineurially injected controls. first 


the injected extremity, Phere followed pro 


gressive involvement of the musculature of 


; 4 
— 
went 


COURSE OF NEUROTROPIC TOXIN 


Paste 1—Animals Not Operated upon Lxcept for Sciatic Nerve in Groups 1 and 2 


No. of Sciatic Selath Injection Site Local Blood- Borne 
Group Animals Regenerated Crushed of Toxin letanus, Hr. Petanus Death, 
Control I. M 24.542.1 
Control Perineurium 2543.1 
Control 1. \ 42.8 
l 30 Ye Perineurium 3443.5 5418.0 
2 30 Yes Perineurium $4+4-2.2 14.04 28.4 


the body in a segmental manner. The tail distal segment ranged from 3,800 to 7,800, 


next became rigid, followed by spasticity which compares favorably with an average 
of the back muscles, resulting in lumbar of 6,000 in the normal seiatic nerve. The 
scoliosis. The opposite extremity, thoracic fibers, however, were of a smaller diameter, 
musculature, forelimbs, and muscles of the and considerable connective tissue was pre 
head and neck were involved, in that ordet ent at the site of the suture 
Death occurred in 68 to 74 hours following The first sign ol local tetanus appeared ‘ 
Injection, apparently due to respiratory in 30 to 36 hours and death in 116 to 154 
failure hours. [xcept for the longer latent period 
The term “local” tetanus is used here to and survival time. the pattern was identical 
designate the condition in which a specific with that in) the intramuscularly injected 
group of muscles at or near the site of controls 
moculation first shows signs of tetanus, Group (sciatic nerve crushed; Vabl 
followed by a progressive involvement of 1). Local tetanus appeared im the animals 


adjacent muscular groups. If not arrested with a erushed sciatic nerve in 29 to 39 


by use of antitoxin, the condition terminates hours, and death occurred in 161 to 242 
in general tetanus and death hours following injection of toxin distal 

Phe imtial signs following intravenous to the crushed area. The pattern of local 
injection were trismus and immobility of tetanus appearing the miuseles with an 
the vibrissae. The latent period was 54 to intact nerve whose segmental origin is ad 


62 hours and the survival time 64 to 72) jacent to the origin of the destroyed fibers 


hours. At the time of death only the axial was similar to that in the controls except 


and head museles exhibited spastic contra for the prolonged Jatent period and survival 
tion Phe extremities were rarely Involved tine 
his condition is referred to as “blood Microscopie sections through the crushed 
borne” tetanus area revealed marked proliferation Of the 
Grouf ] nerve regenerated COMMCCTIVE No fibers were 
able 1) \t the time of Inyection of the found in sections of the nerve distal to the 
toxoid into the distal segment of the regen crushed area 
erated se1ati nerve, the response to noc Groups Thr ugh 06 (denervated extrem 
ceptive and direet clectrical stimulation was ity, sciatic nerve intact, toxin mntramuseu 
near normal. The number of fibers in the larly; Vable 2) Vl animals im) Group 
Paste 2——Denervated Sctatic Nerve Intact; Toxm Intramuscular 
Epineurium Epi 
No. of Only Perineurium Antitoxin Loca Hlood- Borne 
(iroup Animal Removed Removed Petanus, Petanu Ube 
3 Ye 2+-2.1 8.2 


Ww ve 27.8+1.2 “ut 


Mo 
4 10 Yes 165.7424 
‘ Ye ve Survived 
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Tasie. 3.—Denervated Extremity; Sciatic 
Epineurium Epi- and 
No. of Only Perineurium 
Group Animals Removed Removed 
7 10 Yes 
10 Yes 
ae 9 10 Yes 
10 10 Yes 


3 and 4, in which only the epineurium was 


removed, developed local tetanus in 24 te 
30 hours 
antitoxin (Group 4) developed symptoms 


Those protected by intravenous 


‘ which did not advance beyond the stage of 
lumbar scoliosis, and all survived. The 
period necessary for complete recovery Was 
not determined, since the animals were 


The unpro 
The 


pattern of appearance of local and general 


killed 20 days after injection. 


tected animals died in 95 to 120 hours. 


signs was the same as in the intramuscularly 


injected controls except for the prolonged 


survival time, 
lf of 


removed 


the also 


( Garoups 5 


most permeurium was 


and blood-borne 


tetanus resulted unless the animals” were 


in 


ap 


Blood-borne signs appeared in 91 


protected with antitoxin (Group 


which case no symptoms of tetanus 


peared 
to 127 hours and death in 145 to 190 hours 


Phe 


sSVinptomis were comparable to those 


in the intravenously imyected controls 


except Tor the prolonged latent period and 


urvival time 


Groups 7 Through 10) (denervated ex 
tremity, setatic nerve crushed, toxin-intra 
museularly: Table 3) In amimmals with 

only the epineurtum removed distal to the 
¥ 
erushed area (Group 7) the latent) period 
4 for local tetanus was 68 to 75 hours and 
the survival time OS to 127 hours The 
4 Denervated loxtremity 
No. of 
Group Animal Injection Site and Dose of Toxin 
Epineurium 
12 Epineurium 2™M.L. D 
Epineurium 0.5 M.-L. 
“4 Epineurium 0.5 Mo 
Perineurium 0.5 M.L. 
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Nerve Crushed; Toxin Intramuscularly 


Antitoxin Local Blood- Borne 


ad. Petanus, Hr Tetanus Death, Hr. 
7OA+2 92.844 

Yes 82.4+12.6 Survived 
89.2+1.2 11749.2 

Ye Survived 


prolonged latent period may be explained in 
part by the fact that the first detectable 
signs following complete denervation of the 
the the 


lumbar and tail region. Blood-borne signs 


extremity involve musculature of 
were superimposed on those of local tetanus 
2 to 10 hours after the appearance of lum 
bar scoliosis. Microscopic sections through 
the crushed and peeled areas of the nerve 
revealed a large amount of connective tis 
sue. In the animals (Group 8) that received 
antitoxin the latent period of local tetanus 
was 61 to 96 hours. Signs did not advance 
beyond the stage of tail involvement, not 
did signs of blood-borne tetanus appear 
\nimals with both epineurium and peri 
neurium removed and no antitoxin (Group 
9) developed symptoms of blood-borne 
tetanus in &8& to 92 hours following injec 
100 to \ll of 


the animals in the group (10) given anti 


tion and died in 27 hours 
toxin survived without showing any signs 
11 Through 15 
tremity, sclatic nerve and its sheaths intact; 
Fable 4).--In the animals (Group 11) re 
ceiving 2 M. 


no antitoxin local tetanus appeared in 28-31 


Groups (denervated ex 


1).’s in the epineurium and 


hours and blood-borne signs in 70-99 hours 


Death occurred in 166 to 265 hours. Those 
protected with antitoxin (Group 12) de 
veloped only the initial signs of local teta 
nus, at 30-35 hours. When a sublethal dose 
Scutttie and Its Sheaths Intact 
Antitoxin Loca Blood- Borne 
1. \ Petanus, Ur Tetanu Death, 
Us 294.64-25.4 
ve $249.6 Survived 
Survived 
Ye u 24 Survived 
Ve STALOA Survived 
Vol 


a 
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Was administered in the epineurium (Group 
13 &P all animals developed local tetanus, but 
the first signs were delayed up to 45-49 
hours. The latent period was prolonged 
up to 89-101 
given (Group 14), 


hours when antitoxin was 
In the last group two 
of the five animals developed no symptoms 
If a sublethal dose was injected into the 
perineurium and antitoxin inoculated intra 
venously (Group 15), the latent period of 
local tetanus was reduced to 36-38 hours. 
In addition, the signs advanced to lumbar 


and thoracic involvement. 


Comment 


Local signs, followed by progressive seg 


mental involvement, 


and 
death, result from the intramuscular injec 


general tetanus, 


lethal 


This pattern is not altered when all circu 


tion of a dose of tetanus toxin. 


lating toxin is” eliminated by intravenous 
antitoxin ; however, if the dose of antitoxin 
is large, the progress of the symptoms may 
be halted death. results, 


short. of These 


which suggest nerve pathway for the 


toxin, confirm those of other 


lo at 


a number of 
D'Antona * able 


pattern by sectioning the 


investigators was 


stroy. this nerve 


to the Injected extremity at the time the 


His 


veloped symptoms similar to those receiving 


toxin. was administered aninals de 


imtravenous toxin. Baylis et al.“ prevented 


the appearance of general tetanus by sec 


tioning the spinal cord. Furthermore. 


l'riedemann, Hollander, and Tarloy and 


\ntona 


toxin is 20 to 8O times as 


showed that) intravenous anti 


ellective against 


Intravenous toxin as against the same 


amount of toxin injected intramuscularly 
Matzke 


and Matzke,” utilizing parabiotie rats with 


and Fedine: and Schellenberg 


and without a regenerated crossed 


that 


pass directly from one animal to the central 


nerve, suggested tetanus toxin can 


nervous system of the other, primarily by 


way of a crossed nerve trunk Their re 


sults, however, did not indicate what ele 


ment of the peripheral nerve constituted 


the pathway for the toxin 


Fedinec—Matzke 


Baylis et al. were able to delay the onset 


of local tetanus by sclerosing the nerve 
They conclude that the fluid in the connec 
tive tissue spaces of the nerve trunk is the 
carrier of the toxin. Sclerosing the nerve 
results in a heavy deposit of connective 
tissue, blocking the tissue spaces but leaving 
the nerve fibers intact. Consequently, the 
The 


present study supports these findings. sine« 
Ss 


rate of ascent of the toxin is slowed 


the latent period was longer than in the 


controls whenever the sciatic nerve was 


traumatized by crushing, suturing, or re 
moving sheaths. All of these procedures 
resulted in deposition in the nerve of a 
large amount of 


connective tissue at. the 


operative site. If the latent period was 
prolonged excessively, blood-borne Symp 


lo al 


administered, 


toms were superimposed on the 


signs 
unless antitoxin was 

Two distinet layers of connective tissu 
can be seen in the sciatic nerve of the rat 
Phe epineurium is the outermost and sur 
Phe 
a firm sheath around the individua 


that the perincurium must be intact for local 


rounds the entire nerve perimeuriun 


forms 


fascicles present mvestigation show 


tetanus to appear. Tf this sheath is removed 


and the remaining septa teased Open, only 


blood-borne signs appear after inmtramuscu 
toxin 


should 


Is 


unless 


toll mA 


lar injection of antitoxin 4 


administered lt Pron thi 


that if the myected into the pert 
Spree loca 


blood-borne 


tetanus will follow epineurial injection, Th 


neurial and endoneurial tissue 


tetanus will appear, wherea 


results of these experiments support 


former but not the latter 


sublethal 


low al 


statement 
doses in the re 


tetanus, although the Jatent perio 


was much longer than that following por 


neurial administration. Blood-borne tetanu 
does appear shortly after local sign 


a lethal dose 1 


hie 


injected into the epimeuriu 


Phis may be explained on the basis of diffu 


sion of the toxin from. the epineurium mite 


the perineurium, as well as into the blood 


Crushing the nerve results in the 


struction of the nerve fibers but leave 


CONNECTIVE TISstte heaths Mitact Phi 


ag 

the 

— 

Sy 
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cedure, when followed by injection of toxin 
into the denervated muscles, did not prevent 
the appearance of local tetanus in adjacent 
muscles whose intact innervation came from 
some of the same segments that) supplied 
fibers to the crushed nerve. The presence 
of a crushed area prolonged the latent pe 
riod of local tetanus and resulted in blood 
borne signs being superimposed on those 
of local tetanus. Intravenous  antitoxin 
prevented the appearance of the former. 
It is apparent from these other 
studies that toxin may be transported by 
the blood and result in a characteristic syn 
drome, referred to here as blood-borne 
tetanus. This syndrome appears after intra 
venous injection of the toxin after 
intramuscular administration only if the 
nerve pathway is) blocked by cutting or 
sclerosing the nerve or opening the perineu 
rial tissue spaces. No agreement has been 
reached as to. the portal of entry of the 
toxin from the blood into the central nery 
ous system. D'Antona® believes that the 
toxin passes from the blood, through the 
inotor end plates and peripheral nerves, to 
the brain) cord \bel, laror, and 
Chahan® state that the hematoencephalic 
barrier is permeable to tetanus toxin, 
whereas Friedemann, Hollander, and 


* conelude that negatively charged 


Parloy 
protem molecules, such as those of tetanus 
toxin, cannot cross the barrier. Investiga 
tions are under Way to clarify further the 
relationship of the vascular) stream and 
tissue spaces to the central nervous system 
The experiments are designed to determine 
whether the hematoencephalic barrier is im 
permeable to the toxin and to apply the same 
techniques to the study of other neurotropic 
agents. Other work is designed to study 
the site and mechanism of action of tetanus 


toxin 


Summary 


Intravenous tetanus antitoxin in a dose 
20 times that necessary to neutralize the in 
jected toxin will prevent blood-borne 
tetanus, but not local signs, in rats. 
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Local tetanus appears in the absence of 
epineurial sheaths, whereas — blood-borne 
signs result if most of the perineurium is 
removed and part of the endoneurial tissue 
spaces teased open. Intravenous antitoxin 
prevents the appearance of the blood-borne, 


but not the local in tetanus. 


The destruction of nerve fibers to. the 
injected muscles does not prevent the ap 
pearance of local tetanus in adjacent mus 
cles with intact nerves arising from some 
of the same segments which gave origin to 
the degenerated fibers. If the epineurium 
is also removed, local signs still appear, 
whereas only blood-borne signs result if 
the perineurium is partially removed. The 
latter signs do not appear in the presence 
of antitoxin, 

Toxin injected into the epineurium re 
sults in blood-borne tetanus, as well as local 
tetanus. Only local tetanus follows peri 
neurial injection. The latent period of local 
tetanus is shorter after perineurial injection 
than after) epineurial administration of 
toxin. The presence of a peripheral nerve 
barrier localized in the perineurium is sug 
gested, 

Sear tissue resulting from cutting or 
crushing a nerve increases the latent period 
of local tetanus, prolongs the survival time, 
and facilitates the development of blood 
borne tetanus, 

The possibility that tetanus toxin may 
reach the central nervous system via_ the 
tissue spaces the perineurium is) dis 
cussed, 
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Central Pontine Myelinolysi 


Ss 


A Hitherto Undescribed Disease Occurring in Alcoholic and 


Valnourished Patients 


RAYMOND D. ADAMS, M.D.; MAURICE VICTOR, M.D., and ELLIOTT L. MANCALL, M.D., Boston 


In the course of our studies of the neuro 
pathology of alcoholism, which were begun 
at the Neurological Unit, Boston City 
Hospital, and have continued in the labora- 
tories of the Neurology Service, Massachu 
setts General Hospital, two of us (R. D. A. 
and M. V.) observed three, perhaps four, 
cases in which the myelin sheaths of all the 
nerve fibers in the central part of the basis 
pontis had been destroyed in a single, large, 
symmetric focus. The nerve cells and axis 
cylinders were spared for the most part, 
and the blood vessels were patent and un 
affected. There were no signs of inflamma 
tion in or near the lesion. ‘The disease had 
occurred on a background of alcoholism and 
malnutrition; in the two cases with the 
largest lesions, it had manifested itself clin 
ically by a pseudobulbar palsy and quadri 
plegia, leading to death in about 13 and 26 
days. In the other two cases there were no 
SViiptonis referable to the lesions, presum 
ably because of their small size. 

Phe clisease which 1s to be described does 
not resemble any of the known varieties of 
demyelination It is unique both in its dis 
tribution and in the apparent character of 
the pathologie process and resulting morbid 
change. We have searched the medical lit 
erature in order to determine whether or 
not this condition was known to other neu 


ropathologists but have failed to discover a 
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single case of this type. These considera 
tions have encouraged us to present our 
cases in some detail and to attempt an anal 


ysis of the main features of this disease 


Report of Cases 


Case 1——A chronic alcoholic entered the ho 
pital with lobar pneumonia and delirium tremens 
His symptoms were improving when, over a tw 
day period (9th to 11th hospital day), he developed 
flaccid quadriplegia, weakness of the face and 
tongue, and imabhility to speak and swallow. Death 
ensued on the 22d hospital day, and postmortem 
examination disclosed a symmetric destruction 
the myelinated sheaths of the basis pontis, with 
relative intactness of the nerve cells and axw 
cvlinders 

\ 38-year-old man was admitted to the Second 
(Harvard) Medical Service of the Boston City 
Hospital on May 5, complaining of tremulousness 
and hallucinations, of recent onset. The patient 
was a confirmed alcoholic who had been drinking 
steadily tor many vears In addition, there were 
intermittent periods in which he would greath 
increase his alcohol intake, and twice in the past, 
ifter such an episode, he had been hospitalized Tor 
delirium tremens 

For two weeks before his final illness the patient 
had been drinking particularly heavily, and in the 
last three or four days of this period he had beer 
unable to eat and vomited several times. On_ the 
day before admission he became very tremulous and 
began to see “impossible things.” Tle feared that 
he was losing his mind and asked for protectior 
from the police, who, in turn, brought him to the 
hospital The patient also gave a history of a 
recent cold, with cough and pain in the left chest 

On admission to the hospital the patient appeared 
seriously ill. He was dehydrated; his respirations 
were rapid and gasping, 45 per minute; the tem 
perature was 102 I, pulse 130 per minute, and blood 
pressure 90/60. The important physical findings 
were in the lower lobe of the left lung, where 
dullness to percussion, increased bronchial breath 
sounds with egophony, and fine inspiratory rales 
were detected Although the patient was restless 
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CENTRAL PONTINE MYELINOLYSIS 


und halluc nating, he was able to recount the mayor 


events of his medical history. He moved all his 
extremities well, but deep reflexes were absent at 
the knees and ankles 
Ancillary 
lisclosed the following: urine normal; hemoglobin, 
12.5 gm. %; WBC, 11,000, 
phonuclear cells; blood 
NPN, 55 mg. %. Diplococcus pneumoniae Type 5 
was cultured both the blood throat; 
the chest showed consolidation of the left 
lett 
fluid 
pressure of 135 H.O and 
1800 RBC (traumatic), 7 WBC (4 lym 
phocytes and 3 polymorphonuclear cells), 28 mg. % 


The colloidal 


fluid culture showed 


examinations at the time of admission 


with 96% polymor 


Hinton test, negative; 


from and 
X-ray ol 
rib in 


fracture of the fourth 


he 


ower lobe and a 


the anterior axillary line spinal was 


under an initial mm 


ontained 
and 73 mg. % 


flat Spinal 


protein, sugar 


no growth 


curve Was 


The patient was given Oxygen, 


100,000) units 


and) penicillin, 


initially and 200,000 units every two 


iours thereafter. He received infusions of 3000 ml 
4% fluid daily, including 1500 ml. of 


om 


isotonic saline, 
ot carbohydrate 


( * 


and at least one ampule ot 
rocca 

For the 
ilert 


first two or three days the patient was 


food by 
NPN fell 


able to take nall ay 
With 
7 


meg 


and ounts of 


nouth adequate ydration the 


On the fourth hospital day 
contused 
105 


millimeter It was 


ame tremulous and 
us temperature 


18,000 per 


rose to 


time that the patient was experiencing some 


neulty im swallowing and talking, but these 


neulties were attributed to his” deliriun Phe 
chlortetra 


S00) 


nedication was changed to intravenous 


veline (Aureomycin) hydrochloride, me 


laily, and over the next few days the 


tell to 101 F and the 


he resolving On 


temperature 
process seemed to 


the 


the seventh day patient’s 


urologic status was improved 


leys 


in particular, he 
the 


moving the 


noved his arms and well ninth av, 


iowever, a detimite difficulty im limbs 


ind also in swallowing was noted. On the follow 


ne dav there were no Spontaneous movements and 


flaccid; he was unable to swallow, 


still 


it was noted that he 


is limbs were 


ithough he wits able to close Ins) moutl 


llth day 


to pamtul 


the did not rea 
were still 


103 F, 


stimuli; the corneal reflexes 


His 


though there 


present temperature rose to 


were no additional physical findings 


\n x-ray examination showed satisfactory resolu 


ribo 


* Berocca-C (Hoffmann-La Roche, Ine.) 


contains thiamine hydrochloride, 10 my. 


nicotinamide, 
Panthenol 


Havin, 6 


mg mg pyridoxine 


iydrochloride, 6 mg (equivalent to 6 


mg. calcium pantothenate), 6 mg., and 


100 


preservative 


cid, with 3% wgentisic acid ethanolamice 


ts a 


eta 


tion of the pneumome process. The electrocardio 


gram at this time suggested depletion 


potassium 


interval, 0.35 second); the serum potassiun 


was 3.1 mEq/liter. However, the intravenous ad 


ministration of 30 mg. of potassium chloride 


not change his neurologic state 


On the 12th hospital day neurologic examination 


disclosed the following: The patient was consciou 


and moved his and opened and closed Ji 


eves 


eyelids to command. The optic fundi were normal 


round, regular, and equal, mw 
light 


The pupils were 


diameter, reacted well to and ot 


CONVETECTICE Phe extraocular movements were 


full, and there was no nystagmus ] cornea 


reflexes were present but of Jess than normal 


briskness Ihe patient could open ind close 


mouth, but no other facial movement wa po ily le 


swallow, or move |i 
flaccid 


wdduction of one or the 


unable 
The 


paralyzed Sheht 


Hle was 


tongue limbs were and almost con 


ple tely 


other arm or leg was evoked by strong supraorbit 


pressure, Respirations were largely diaphragmaty 


the intercostal muscles being retracted with eacl 


and retle xe were 


equal No deep xe 


inspiration, The bicep 


triceps 
of average brisknes und 


could 
Phe plantar re 


obtained at the wrists, knees, or 


Porise were Inlaterally 


Phe patient did not respond to pinpricl 
over body lumbar puncture on 


day 


pressure ot Od 


showed the al fliid to be under 
11.0) 


protem ts ( 


an Opening 
no cells, aa 


ulture 


were 


hiere 
thre total howe 
no growth 


I4th day 
in the leg l het i 


return of rethe 


neo change 


until the tinal da : ] he could 


no longer follow objects v Phe corneat 


howed a diffuse 


fields. We 


reflexes disappeared \ chest tiln 


mottled density throughout both lung 


pirations became shallow and gasping in qualit 


nd the patient died, aren ol respirator 
irre | 
Pathologu 
for examination of the nery tem 


bram 


fixation 


and spimal cord were studied atter to 


were thin and 


parent Phere was a. slit cere 


convolutional atrophy blood 


were free of atherosclerosi vertebral 


basilar arteries particularly were normal 


ind Appearance and tilled 


jected with a colored liquid 


of the pons was soft. On section of 


several portions of the cerebral cortex, especial 


in the parietal lobes, were swollen and specke 


with congested blood vessel Phe centrum ovale 


vanglia, and mudbrain showed no le 


caudal 


basal 


SIOTIS entire basis pont with the exception 


portion 
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i 

nkles 
tensor 
anywhere 
e the 1211 
fth day 
VBC to a 
t at this 

| 

bad 

external surface ay 
i, 
— of the was of grayish color 
| 


/ center 


contaming pale 
eli 


hoth ectio 
t row THe 
tufted witl 
toxvplihe granule 
eli taw 


7 | 
Fig. 1 (Case 1 

J sharply demarcated syn 

4 
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CENTRAL PONTINE MYELINOLYSIS 


and unusually soft. The cerebellar peduncles, cere fibers of irregular caliber could be tollowed 


bellum, medulla, and = spinal cord were grossly a millimeter or two into the lesion, and, 


normal margin of the leston, many of the myeline she: 


The pons presented a remarkable appearance were greatly swollen and vacuolated o1 


Pravmenter 


\ symmetric, sharply demarcated area of pallor into round or oval particles (Fig. 2.1). In hon 


was seen in the myelin-stained sections, extending zontal sections of the pons, both the longitudinalls 
through the middle and upper pons (Fig. 1). Almost) and the horizontally oriented 


fibers (1. ©, corti 
the entire basis pontis was affected, with the ex copontine, 


corticospinal, pontocerebellar, and tn 


ception of a superficial rim ventrally. Superiorly, geminal) were mdiscriminately athected. Scattered 


the lesion barely extended into the tegmentum to throughout were many remnants of abnormall 


involve the most mferomesial portions of the medial pale mvelin sheath ory nal thiber, 


as well a 
lemmisei. Laterally, fibers of both trigeminal nerves numerous macrophages do owith tine het 


tox eranules la 


were involved as they entered the lesion Phe 


cerebellar peduncles were completely spared, as f these macrophages were found periphes 
were the lateral let the me encephalhn tracts 


oft the trigeminal nerves, the medial longitudinal 
fasciculus, the tra a acts 


major portions lemmisel Mos 
| harply detined were present 
irregular Marrow few of the nuclear 
tensions ite ] 1 arencl Vel hivhtly reduced mumber (bag 

LETISIONIS 
mvelu ocytopla 


brupil 


i 
lestruction was the relative integrity of both nerve fe 
thie 
thi 
nin 
ral & 4 
. iw - oe 
» 
‘ 
* 2. 4 
>. ¢” 1 1] reduce 
¢ 
. 
“ 
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hig. 4 (Case 1) Rela 
tive preservation Of axis 
ylinders within pontine 
lesion Occasional fibers 
how bulbous swellings; 
il are heavily impreg- 
nated, Gros-Bielschowsky 
tain 


thoug! 


omplement Ol ANI cylinders was 


them were fragmented and all of them 


tended to be heavily impregnated in Gros-Biel 


hows} ilver stains (Fig. 4). No oligodendro 
vie could be detected in. the area ot demve lination 
The lesion contained many large macrophages filled 


with fat, some with double nuclei (Fig. 3B) 
leomorphic microgliocytes were also present im 
mall numbers These phagocytic cells were un 
venly distributed through all parts of the lesion 
\ tew cells with elongated nuclei and streaming 
eosinophilic fibers of fine caliber were scattered 
throughout the lesion. These cells were readily 
dentitied in phosphotung stic acid hematoxylin 
tains as astrocytes. Between the lesion and the 
ormal parenchyma, in the narrow zone containing 


‘ wollen medullated fibers, the tissue matrix ap 


peared loosened and = slightly fenestrated Some 
digodendrocytes were identifiable in this zone, 
though often shrunken and necrotic, and the 
istrocytes were hypertrophied 


bhere wa no evidence 


of total tissue destruction 


median 
Within this 


region several intact venules and arterioles, showing 


xcept ina mall Zone On either sic ot the 


iphe, where cavitation had occurred 


ome merease in adventitial connective tissue, were 
cen 

Within the lesion, and beneath the floor of the 
ourtl ventriu le, blood vessels were engorged 
Many ot these were surrounded by small hemor 
rhages These were obviously of recent origin, 


possibly agonal, for they had provoked no cellular 


reaction The blood vessels were patent throughout 
their walls 
cells 


adventitial 


the lesion, and the only alteration of 


was a slight enlargement of endothelial and 


ut increase in the number and 


histiocytes \ 


size ot 


similar vascular engorgement was 


seen in the most caudal portion of the pons, which 


was otherwise normal (Fig. 5:1). Inflammatory 


ells could not be found in any part of the lesion 
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No 


nervous system 


similar lesions were found elsewhere in the 


Several other abnormalities, mostly 


inconsequential, were noted. In the spinal cord 
there were pallor ot myelin Staiming and a prolite ra 
tion ot pleomorp! ic microghocytes and small astro 
the Goll 


a muld ghosis beneath the 


the 
floor 


cytes in columns of (Fig. 50). In 


medulla there were 
of the fourth ventricle and widespread vascular 
engorgement with several smal! fresh perivascular 
Phese 
prominent im the 


Phe 


inferior olivary nuclei contained a moderate amount 


hemorrhages, again without cellular reaction 


vascular changes were most 


dorsal motor mud ler of the vagus cells of the 


of lipofuscin. The corticospinal tracts were normal 


both in myelin and in axis-cylinder stains (Fig 
5h) No. significant abnormalities could be de 
tected in the cerebellum or in the cerebellat 
peduncles. The midbrain was normal. In_ the 


hypothalamus there were several small perivascular 
hemorrhages in the walls of the third ventricle, and 
hemorrhage observed in 


body, all 
There 


a single tiny was one 


mammillary unaccompanied by cellular 


reaction was no abnormality of the blood 


vessel walls. The hypothalamic nuclei were normal 


Phe 


Random 


basal ganglur were of natural appearance 


sections of the cerebral cortex, including 
sector of the showed a 


the 


Sommer’s hippocampus, 


slight increase in number of astrocytes and 


microghocytes. The centrim ovale and the corpus 


callosum contained no lesions. No abnormalities 
of the meninges or the ependymal lining of the 
ventricles were seen 

Case 2.—A malnourished alcoholic woman was 


hospitalised with severe dehydration and anemia 
Two weeks later she developed flaccid 


and paralysis of the bulbar and respiratory muscula 


quadriplegia 
ture. The neurologic illness evolved over a period 
of a week and terminated fatally from respiratory 

Postmortem examination 
focus of 


paralysis in four weeks 


revealed an extensiz demyelination in 


4 

a 
a 1 
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CENTRAL PONTINI 


MYELINOLYSIS 


Fig » (Case 1) Sections through 
pons 1), 


medulla (2B), and thoract 


eauda 
to demonstrate 


cord (¢ 
of descending degenera 
tracts Phere 

of Goll. Loves 


abse 


corticospinal 
the 


) 
Thon Of 


pallor ot 


is slight ' 
stain 


columns 


ntis 


with relative p rvation of the 
and axis cylinder 
vear-old woman was 


Hospital on Dec 1 in 


She was unable to provick 


learned that 
for at 


A 29 


was 96/50, 
City 


temperature 96.5 | 

and respirations 
admitted to the Quincy = and the nail bed 
confusion dry and red, 
of her 


heart and 
been slightly 
and the 


slugeish, 
vomiting 


a state 
a history 
he had 
Pour 


/ per 
0 per minute. Her skin was pale 
Phe 
lips dry and fissured 
were 


normal The h 
enlarged 


movements 
pupils reactive Phe tender 


slightly 
of 
but it 


thie 


Was 
and that 
drinking 


days 


cy 
illness, 
living 
months she | 


least 
heavily ind 
hefore het 


lungs 
alone 


ad been 
eating 


poorly kor 


had rinalysis showed 
and had entirely 


y. many pus cell 
on 
admission 


coli culture 
the hospital the patient was RBC, 3,500,000; 
contused Her 


blood morphonuclear cell 


admission she 


persist ntlhy 


were 
several 
and liccuping 


unable to eat 


reflex 
but there 
been 


pathologn 

ivity 1.008, 

bacteria, and leschericl 

Hemoglobin 

W 20,000, 
NPN, 154 n 


were 
were no retlexe 
specific gt 
heen 

measured 
uncooperative and 
Idams 


with 93% 


pre ssure 
etal 


Me 
. 
of 
A 
“ 
¢ 
6 
4 
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%; COsvcombining power, 44 vol. &; 
total protein, 47 gm. % (albumin 3.1 gm. globulin 
m.); prothrombin activity, 67% 
howed free acid. Blood serology was 


positive. Blood and feces were negative for arseni 


nd mereury, and the urine was negative for lead 
Phe electrocardiogram was normal The chest 
ra howed a motthnye of the rivht base 


antinoties and 
With an im 
to 11,200) per 


lhe patient was treated witl 


usion of dextrose and. saline 
provement im the tate of 


his dration, the 
W 


d to 


nic millimeter. Within a week het 


urine specify 

ravity rose to L021; the NPN fell to 31 me. % 

nd remamed normal, Concomitantly, her confusion 
to improve 

Cony De 13 oat was agam noted that the patient 

restle mntermuttenth confused, and in 

ontinent of urine ind that she complamed of 

xunom her calves and feet Phere ensued rapidly 

provressive weakness of the extremities, with loss 

Ht knee and ankle jerks. On Dee. 18 she was seer 


wothe first time by Dr. Max Goldman, who sup 


clinical notes. He found the patient to 


resthe uid agitated. She was unable to speak 
ut could understand spoken language. The fundi 
ppeared normal; there were no ocular palstes, 
md the pupils reacted to light Sensation over 
© face w unimpaired She was unable to 
vitllow nd the wae reflex wa [he 
‘ w could not be protruded. AL the neck muscle 
ere weal There wa i severe tlacend weakness 
ll the mousele of the limbs, somewhat less 

devree m the arm and ie uid perhaps 
t the proxi il than om the distal muscle ol 
he limb NTL the leep retle xe were absent, in 
e plantar response were abnormal, thou ne 
pinprick throughout and wa ihle to localize the 
proper] She wa continent of urine 
ere te ot 
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\ lumbar puncture on Dec. 18 showed an initial 
The fluid 


millimeter but no 


spinal fluid pressure of 75 mm 


contained 20 RBC per cubic 


white cells, 34 mg. % protein, 57 mg. % sugar, 


and 720 mg. % The colloidal gold curve 
Spinal fluid 


examinations repeated on Dec. 23 and Dec. 27 gave 


chloride 


was flat and the serology negative 
essentially the same results 


The 


wressively 


condition of the patient deteriorated pro 


during the next three weeks. On Dec 


26 it was noted that she moaned constantly and 


exhibited emotional lability with foreed crying 


Her quadriplegia was now complete, and there 


was paralysis of the intercostal muscles as well 


Knee and ankle jerks were still absent, but now 


the plantar responses were extensor She was un 
able to perceive pinprick in any of her extremities 
Respirations were 


shallow, 48 per minute 


patient died on the 39th hospital day 


General Pathologie Findings —The autopsy was 


Nolan and D1 () | 


Was rated, 


performed by Dr. James 


Pollak. The 
the ankles and the 


bods with edema ot 


sacral promontory. Decubitus 


ulcers were present over both hips, the sacrum, and 
The lungs were edematous 


the external malleoli 


and showed diffuse areas of chronic bronchitis and 


atelectasis. There was fatty infiltration of the liver 
Microscopic examination confirmed these tindings 
Bronchopneumonia, atroplin 
plasia of the 


Veurvpatl 


gastritis, and livper 


bone marrow were also evident 


Findings Phe bram and spinal 
cord were submitted to one of us CR. ID. A.) for 
examination, but nerves, 


spinal ganglia, roots, and 


muscles were not available The brain weighed 
em. Catter about three weeks of formalu 
fixation). external examination showed no ab 
normalities Fhe major blood vessels were free 
at itherosclerostis \ caretul search of all the 
large intracramal arteries, particularly of the 


vertebral-basilar system, revealed no occlusion. 


t formalin fixation, the 


hom alter 


cerebral 


tion through rostral pons 
showing the chi 


demvelinative lesion 
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. 
Kig. 7 (Case 2) Sec 

tions through margin 

lesion to show the ser 

rated edge (4) and the 

ibrupt transition of the 

myelinated fibers as they 

enter the lesion (B) 

Numerous macrophages 

we seen among the frag 

menting fibers Lovez 

nvelin stain 

spheres and the upper braim stem appear i | e ce ‘ 

The bitsal portion of thre pons, lone thie | thre \ | le 

n color, exactly like that of ¢ | Phas lesion roundim tissue vere le elination 

vas seen to involve the rostral portion of the base vl hore no re lon 

1 the pons above the level of the abducens nuclei Ianidles, thie rossed the border of the lesto 

und owas bordered anteriorh nd laterally b ln bruptl thinned out mel al 

thin rim of white matter pu below the level py" ed ort tance 1 

the abducens nuclei and the cerebell pedunele marginal nie volle sheatl el 

erebellum, medull ind spinal cord were rossl ents Were set itl e of the 

the rest | part he | belhar ere Ct | fheete \ tine 

ection stammed for el roe rp out to pl | | ‘ 1] 

ined, mmetric region ob p llor w Cor tor ike 4 elm 4 ‘ 1 vere present 


mvolving the medial portion edial led wit ble hye 
he ventral ru ot the pontis wa Nerve mel 
spared, as were the ter parts of t nd ere elative vell CServe pre 
1] ‘ ( ‘ poy 
esencepl hye re t () ‘ t el ‘ 
ie 
4 
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hip (Case 2) 
(Lett) Relative preserva 
tion of both axial and 
transverse axis cylinders 
(Right) Higher-power 
view, showing thickening 
and bulbous expansion of 
ome fibers Gros- Biel 
chowsky stain 


or hyperchromatic or m rare instances showed microgliocytes were present, but distinctly 
number of changes suggestive of “axonal reaction,” = smaller numbers. The intensity of the cellular 
i «, swelling of the cell body, eccentricity of the reaction was much the same throughout the bod, 
nucleus, loss of Nissl substance, and a glassiness — of the lesion. No oligodendrocytes were seen, Many 
of the cytoplasm (Fig. 8). The nerve fibers were — astrocytes with fusiform nuclei and slender glial 
heavily impregnated by the silver stain and some fibrils were found to be scattered throughout the 
what reduced in number. Scattered ones showed — lesion, somewhat more numerous peripherally thar 
abnormalities of structure, such as fragmentation, centrally (Fig. 10). These cells and fibrils were 
irregular thickening and tortuosity, and bulbous often oriented in an isomorphic fashion bot! 
swellings (iy. 9). All parts of the lesion were — the vertical and the horizontal plane. In addition, 
packed with large, often multinucleated macro a number of plump astrocytes could be recognize: 
phages laden with fat (Fig. 10). Pleomorphic — at the border of the lesion 
~ . ~ > ~ 
. 
- 
= 1, section through lesion, 
are also present. Hema 
toxylin and eosin stan 
Se é 2%. © B, higher magnificatior 
_* demonstrating fusitorn 
? 7 vhial cells Phosphotung 
Ste acid  hematoxyln 
stain 


( para adventitial co 
lections of macrophages 
within lesion. Phosph« 
tungstic acid hematoxvli 
stain 


° ot . = 
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\long the median raphe Im one small central 
ocus, the tissue matrix was loose and had under 
vyone cavitation, indicating that total tissue de 
struction had occurred Infiltration of inflammatory 
ells was not observed either within or around the 
lesion, though occasionally a few Iymphox ytes were 
round in perivascular spaces All the blood vessels 
were patent, and their walls showed only a slight 
increase in cellularity 

Phe changes in other parts of the nervous svstem 
were of relatively minor nature. The cells of the 
interior horns of the spinal cord and of the inferior 
olivary nucleus and nucleus ambiguus of both sides 
ontaimed a moderate amount ot lipo In pigment 
There was no evidence ot degeneration ot the 
posterior columns or of the corticospinal tracts im 
the medulla or in the spinal cord 

Case 3.—A malnourished alcoholic man developed 
t flaccid, areflexic weakness of the leas. He was 

und to have polyneuropathy and advanced pul 
monary tuberculosis f which he died three weeks 
tter. Postmortem ranunation disclos: 1, in addition 
to fibrocaseous tuberculosis and evidenc: f 
neuropathy, a demyelinative lesion f th hasts 
pontis 

\ 43-year-old man was admitted to the Fifth 
(Boston University) Medical Service of the Boston 
City Hospital on Feb. 6 because ot weakness oft 


is legs and dithculty in walking, of 10° days’ 


luration patient had been a SCTIOUS alcohol 
tor at least 15 years, customarily 
20 glasses of ile dail He had 
well until one month before admission, when he 
leveloped a persistent, productive cough and inter 
Ittent tever da l noted 
the onset of weakne in his legs, with difficulty ir 
walks nd had been confined to bed since that 

Lhe piatient ppeared poor! nourished and 
hromeally ill. The temperature was 101 F: pulse 
102) pet Inute; respiration per minute Phe 
skin w dt dirt l The tongue w 
Iry and beety-red The tee vere 
fund: were normal and the pupils equal and active 
Che neck was supple. Post-tussive rales were heard 
ver the 1 t jun mation of 
the heart w hor 1 « cept tor the presence of 
nus tachveardia and a soft. blowi pical tolic 
urmur \bdominal examination disclosed no al 
normalitie Lhe retle mms were equal 
ind of normal briskne The knee and ankle 
jerks could not be obtained, and. the plantar re 
ponses were flexor 


\n x-ray film of the chest disclosed a pneumoni 
lensity in the right upper and midlung fields. and 


the sputum contained tubercle bacilli. Other labora 


tory tests showed a normal urine: hemox lobin, 


ll gm. 10,300, with a normal dif 


Ildams eta 


ferential sedimentation rate 


+ Ivmphocytes per cubic millimeter, no red cells 


gold curve was flat, and the serology 


piration rates remained elevated 


llth hospital day, When | 


rapid and shallow, and 


superficial uleers 


ie 

36 in one hou 
NPN, 32 me “+ blood Hinton test, negative 
The spinal fluid was under an initial pressure of a 
90 mm. HeO, clear nd colorl nd_ contained ane 
: Phe colloidal 
cultures 

were negative 
The patient's temperature and pulse and res 

persisted, and he ate practically nothing Phere 
was little change in his clinical picture until the 3 
was found in extrem: 
His respirations were 
pulse was very feeble. Hy died on the same day ie 
General Pat] gto bindings Phe hody wa 

emaciated over the sacral area were a number 
Of small The apices of bot! lang 
were the site of many hrm tibrous pleural ad as 
hesions, The right upper lobe was diffusely fin ch 
| 
and consolidated and on ection showed pole 
confluent vellow CASCOUS Areas Lhe Upper lobe ot 
the left) lung contamed several apleal sears: the 
lower lobe, many sn ll vellow lesions Phe heart 
and pericardium were normal, The liver was eo ae 
rested: the other thdomuinal viscera were norma 
Mik roscopic examination of the lunes showed wick a 
spread areas of granuloma formation and casenatior 

char icleristic Of ftibroes eous tubercul | 

Vewro pat) hinding Phe brain and pu 
cord were examined thter tormalin tixatioy hie 
peripheral nerve Were not available for ore 
nueroscople examination Phe meninges and the 
large blood y« els were non il Section Ot thre 
cerebrum showed no thnormialitic \ small rounde 2 
area Ot gray discoloration wa present in the centes mia 
ot the basi pout extending Imost the 
entire vertical ¢ of the por lie fevmentu 

hot involved. Careful seare] OL the basil 
artery and ats branehe showed no itheroscleros) = 
or occlusion hie remainder of thre bran te 
wid thie spu | were nom il 
\ Previous ¢ Cs, The magor chines wert 
: 
conned to the central portion Of the por 
re lesion omparativel mall (Fig, 1]) 
| ted Meas | | 
le ited pallor i 
ponti Phe lesion Ircular in outline. mes 
ipproximately 4 my In dicuneter Within 
rea, peor clin 1] could ln Col 
One fragmented «and extreme] pale tor re 
maining Phroughout the lesion there were mar 
largve 1 crophages, the majorit Ot which cor 
tained hematos ranule \xis cylinder 
were markedly reduced in numbe In the very cent Bet 

Ot the but nh the rest of the Gemvelipate 
area they appeared to present in normal nm 
bers; they were heavily it pregnated by the silver 
stain (Fig. 121). Abnormalities, as diffuse 
‘. 


kis 1] ase 3) 


rhe 


Hiation 


Fig. 12 (Case 3) | 
almost complete destruc 
tion of axis cylinders n 
of the lesior 
mpregnatior 
(sro. 


the center 
and heavy 
of remaiming tibers 
Beilschowsky Stain 

kh, Intact nerve 
Cresvl violet stain 


‘ 
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or irregular thickening, were common, and a tew 


fibers were fragmented. Nerve cells were normal 


in number and appearance throughout the lesion 
( hig 12B) Well developed, fat filled macro 
phages and pleomorphic microghocytes were seen 


in all portions of the lesion, the former bemg much 
more prominent. A tew 
fibrils 


fusiform astrocytes with 


well-formed 


were seen, similar to those im 
the other cases In addition, there were some 
plump astrocytes and a= scattering of shrunken 


and necrotic oligodendrocyte nuc lei in the y* riphery 
of the lesion. Inflammatory cells were conspicuously 


ibsent. Engorged capillaries and venules were 


prominent both within and surrounding the lesion 


Phe blood vessels were patent and showed only a 


slight enlargement of the endothelial cells and 
some increase in adventitial connective tissue 
Several changes of a different nature were ob 


served in other parts of the nervous system. In the 


mammillary bodies there were loosening of — the 


tissue matrix, an increase in the number and size 


of the astrocytes, and evidence of a multiplication 


of microghocytes Nerve cells and blood vessels 
were largely unaffected. Similar focr of tissue 
alteration and gha-cell proliferation were present 


in the walls of the third ventricle, 
of the 


the medial nuclei 

thalamus, and the 
In the third 

their central portions, 


supramammillary com 


mussure nuclet, particularly im 


there was loss of nerve cells 
and proliferation of astrocytes and microghocytes 
There was also a prominent ghosis in the peri 
aqueduc tal gray matter amd, to a less extent, im the 


Phese 


Wernicke’s disease of 


red nucleus lesions were considered 


characteristic of long stand 
ing. Throughout the « 


dentate 


erebral cortex and in the 


nuclet astrocytes were prominent. In_ the 


spmal cord 


appearance ot 


lumbar enlargement of the 


cells had the 


reaction 


anterior 


horn typical axonal 


\ scattering of astrocytes was seen in the 


posterior columns. No other abnormalities were 
sect 
Comment 
The most remarkable attributes of this 


disease, from the pathologic point of view, 
are its localization and symmetric distribu 
tion in the base of the pons and its demye 


linative character. These qualities were 


common to each of the three and 


deserve some elaboration, since their correct 


interpretation may enable us to understand 
the cause and mechanism of the disease. 

In all three cases the lesion occupied the 
center of the basis pontis. 1 and 
2 nearly all of the basis was involved, ex 


In Cases 


cepting a thin rim of tissue anteriorly and 


Idams et al 


laterally. In these cases the lesion had ex 
tended for a short distance into the tegmen 
tum, involving a few of the most) medial 
fibers of the lemmnisci, 


medial Vertically, 


the process extended from the lower bordet 
of the midbrain approximately to the level 


of the 


abducens nucle: and 


nerves the 
lower pons Phe lowest part of the pons, 
where it merges with the medulla, was not 
affected. 

Within this focus nearly all the medul 
lated sheaths were destroyed; not more than 
a few fine ones had survived, and in most 
places no imtact sheaths could be seen Phe 
myelin destruction thus involved all tracts 
regardless of their site of 


origin, termina 


tion, or probable function. These meluded 
the corticospinal, corticobulbar, and cortico 
pontine tracts, as well as the PONLOC’ rebellar 


tracts and the infranuclear parts of — the 


trigeminal nerves 


In contrast to the advanced degree ot 


mivelin destruction, the axis cylinders, nerve 
cells, and blood vessels were relatively well 
preserved i the central cavitated 
focus were they affected to any significant 
degree. Iclsewhere in the lesion, the exact 
detail of the 


ditheult’ to 


histologi 


axis eyvlinders 


evaluate because of 


their ten 
deney to overstain wherever they were bare 


Phey 


cahbet 


of myelin thicker 
than the 


parts of the 


were and more 


uneven in fibers in the 


normal 


brain, and in 


| here 


n the mtegrity of most 


fascicles they appeared to have fused 


Was no imterruption 


of these fibers. Only a few were broken 


into swollen, tortuous bits of argentophili 


material, and bulbous swellings were 


at their fractured ends 
In general, the nerve cells of the basi 
pontis were well stamed. In a few cellulan 
aggregations, a sheht numerical reduction 
was noted. Some of the remaining cells 


were of unusual appearance, being slightly 
larger, more rounded, and containing less 


chromatin than is normal for cells of the 


pontine nucle 


changes are Consist 


ent with the cytoplasmic that fol 


lows interruption of axis cylinders (“axonal 


reaction 


reaction” ) In view of the fact that 


SON 
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fragmented AXIS cylinders were observed, 
this seems the most likely interpretation of 
this cellular change Some of the nerve 
cells were shrunken pyknotic with 
darkly stained nuclei, a cellular alteration 
vhich we interpreted as a postmortem arti 
tact 

The blood vessels were patent in all parts 
of the lesion. The only alterations which 
they had undergone were a minor increase 
in cellularity in the walls of the venules, 
capillaries, and arterioles in the demyelina 
tive part of the lesion and a slight adven 
titial fibrosis in the cavitating part of the 
lesion hese are best explained as reactions 
to the changes occurring in the surrounding 
tissues. There were no vascular, perivascu 
lar, or meningeal infiltrations of inflamma 
tory cells 

Within the lesion there was a noteworthy 
lack of recognizable oligodendrocytes. Only 
in its margins could any of these cells be 
found, and here the nuclei were small and 
darkly stained, so that identification was 
difficult and uncertain. The microglial and 
ulventitial histioeyte reactions, with the for 
mation of macrophages, and the prolifera 
tion of fiber-forming astrocytes were in no 
vay different from those which one ts ac 
customed to see in any lesion in which there 

extensive myelin destruction. No giant 
istrocytes or bizarre forms were noted. 
The degradation products of the myelin 
were present in the form of hematoxyphilic 
material (both as extracellular masses of 
fragmented myelin and as intracellular par 
ticles in the macrophages) and in the form 
of Jarge, refractile, nonhematoxyphilic par 
ticles within macrophages. Thus, it would 
seem that the myelin breakdown proceeded 
in a manner characteristic of the usual le 
sions Which involve the white matter of the 
brain and spinal cord. 

It appeared that each lesion must have 
originated in the center of the pons, near 
the median raphe, and have spread centri 
fugally. The evidence favoring its central 
origin was that the oldest part of the lesion 


(cavitation) was found in the very center 


0, 166 


of the pons in Cases 1 and 2, and that the 
lesion Was more or less limited to this region 
in Case 3. Its subsequent development was 
strikingly similar on the two sides of the 
pons, leading to a single large focus, the right 
and left halves of which were symmetric. 
The lesion appeared to develop by a mar 
ginal advance of this central focus in all 
directions, like a grass fire, and not from 
the confluence of multiple foci of myelin 
disintegration. One could) observe large 
particles of degenerated myelin, not vet 
phagocytosed, in the advancing edge of the 
lesion. Here, in contrast to other parts, the 
tissue was loose and vacuolated, as though 
the disease process was in a more active 
phase. Furthermore, in Case 1 the largest 
macrophages containing hematoxyphilic 
granules were at the periphery; in Case 2 
macrophages with these granules were 
found only at the periphery. These granules 
probably represented phagocytosed myelin 
fragments which had not yet been suffi 
ciently degraded chemically to lose their 
hematoxyphilic staining property. These 
features are further evidence that the pe 
riphery of the lesion was the youngest part 


ge of the 


One can but speculate on the a 
lesions, since this feature could only be accu 
rately judged by comparison with dated 
lesions of the same type, and we have had 
ho previous examples of this disease The 
date of onset of the symptoms does not 
necessarily mark the onset of the pathologic 
process, because it appears to have begun 
in the median raphe, a region from which 
one does not expect any symptomatic mani 
festations. If one draws a comparison with 
traumatic or ischemic lesions of different 
ages, one would suppose that the cavitating 
portion was at least six to eight weeks old 
The tissue reactions in the more extensive 
demyelinated parts could have developed in 
two weeks in the first case and in four 
weeks in the second, periods which, in fact, 
did correspond to the duration of the pseu 
dobulbar palsy and quadriplegia. The fact 
that some parts of the lesion are younger 


than others suggests that the disease pro 
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gressed for several weeks and may have 


been progressing until the time of death. 
The 


in the corticospinal tracts below the level of 


absence of Wallerian degeneration 
the lesion, or in the middle cerebellar pe 
duncles or cerebellar hemispheres, probably 
Phe 


period was at most four weeks, which would 


has relatively litthe meaning. survival 


not allow sufficient time for the occurrence 


of secondary degeneration, as judged by 


myelin and cell stains 
The other neuropathologic changes were 


inconstant. In Case 1, the fresh hemor 


rhages in the pontine lesion and in the walls 
of the third fourth ventricles 


and were 


probably agonal and of no great. signifi 


cance. In the same case, and to a less extent 
in Case 3, there were a slight loss of medul 
lated fibers and gliosis in the columns of 
Goll, indicating an abnormality of the pos 
terior root fibers or sensory ganglion cells 
Wet 


nicke’s disease (superior hemorrhagic polio 


In Case 3, lesions consistent with 


encephalitis), obviously of long standing, 


were found. In this case there was also 


swelling and chromatolysis of the anterior 
horn cells, indicating involvement of motor 
fibers, probably the peripheral nerves. 
These changes are in keeping with the un 
mistakable clinical signs of polyneuropathy 

Vhe differences which could be discerned 
among our three cases did not appear to be 
of fundamental significance. The most ob 
vious difference, which has been described, 
was one of extent. The faet that the gliosis 


was greater in Case 2 than in Case 1 was 


surely due to the longer survival after the 


onset of the disease. Otherwise, the histo 


logic changes were essentially the same in 


each case, 
Clinical Manifestations and Clinical-Path 


alogie Correlation—Although our experi 


ence 1s limited to only three cases, a 


general statement can be made regarding 


their clinical features and the relation of 
the clinical to the pathologic findings. 

In all three cases there was a well-docu 
mented history of prolonged and serious 


alcoholism and of malnutrition of varying 


Idams et al. 


severity. The first patient was admitted to 
the hospital with pneumonia and delirium 
tremens. Both of these illnesses were re 
solving when, on the ninth hospital day, new 
neurologic signs developed These evolved 
over a two-day period and resulted in death 
13 days after their onset. The neurologic 


ness was characterized by flaccid quadri 


plegia, weakness of the face and tongue, 
and inability to speak and swallow. There 
Was no response to painful stimuli; even 
tually the corneal retlexes were lost All of 


these signs are readily explained the 


lesion in the basis pontis. The flaccid quad 
riplegia was obviously related to the abrupt 
miterruption Of the corticospinal tracts. “The 
Babinski signs and the reestablishment of 
reflexes inthe limbs five days later could 
be explained by 


the dissipation of spinal 


shock. The weakness of the face and tongue 
and the disorder of speech and swallowing 
were probably pseudobulbar phenomena, r 

sulting from the interruption of the cortico 
bulbar Phe loss) of 
attributed to the 


mvolvement of the trigeminal nerve fibers: 


tracts 


the pons 


corneal retlexes could be 


since these fibers were affected along the 


lateral margin, 1, ¢., the youngest) portion 
of the lesion, it is not surprising that they 


were lost relatively late in the illness. Clini 
cally, one could not be certain that the lack of 
response to pinprick represented a loss of 
pain sensibility. It may have retleeted only 
the depressed state of alertness and respon 


SIVeness Indeed, there 


Was no lesion in 


the spinothalamic pathways 

Phe second patient entered the hospital mW 
contused 
\fter 


ment, another neurologic ness developed 


state, probably of alcohol 


origin a period of initial improve 


Phe exact time of onset of this illness and 
its tempo of evolution cannot be stated pre 
cisely It appeared on about the 11th hos 
pital day and reached its maximum: intensity 
7 to 10 days later. It is not entirely clear 


from the clinical notes whether the legs 


were affected before the arms. but probably 
they were 


Respiratory paralysis re 


sponsible for the patient's death, on the 39th 
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hospital day. Again, the striking clinical 
features were the flaccid quadriplegia, the 
weakness of the tongue, and the inability to 
speak and swallow. In addition, there were 
other pseudobulbar phenomena, namely, 
The 


pathologic findings in this case adequately 


emotional lability and forced crying. 
explain these clinical features. The possi 
bility of pontine paraplegia preceding the 
quadriplegia could be explained by the 
evolution of the lesion from a central focus, 
involving the medially situated leg fibers of 
the the 


fibers. This patient’s illness was of longer 


corticospinal tracts before arm 
duration than that of the first case, and this 
fact is reflected in the older histologic ap 
pearance of the lesion. 

Little can be said of the clinical features 
of the third case in relation to the pontine 
lesion. Neurologic symptoms and signs 
were present but could probably be attrib 
uted to a polyneuropathy. There were no 
clinical signs of involvement of the brain 
stem. This absence is entirely im keeping 
the the 


seemed to have spared the important path 


with smallness of lesion, which 
ways of the basis pontis. 

The Cause and Mechanism.——\n consider 
ing this aspect of the disease process, it is 
necessary first to determine whether or not 
the disease can be identified with well-rec 
ognized categories of disease of the nervous 
Sy stem, 

The possibility of a vascular disease was 


entertained but was dismissed for several 


reasons. Lhe large vessels at the base of 


the brain there 


were patent m each case; 
Was no ey idence of atherosclerosis or other 
arterial disease. The center of the pons is in 
an area that does not fall within the territory 
of any one branch of the basilar artery.’ 
We 
pontine infaret in occlusive disease of the 


\\ Cc also con 


sidered the possibility of venous occlusion, 


have never observed a small central 


basilar artery or its branches 


but, again, there were no lesions of the veins. 
Finally, the nature of the lesion, with the 
escape of nerve cells and axis cylinders, was 


incompatible with a purely ischemic process. 
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Since demyelination was such a promi 
nent feature in our cases, it is reasonable to 
consider the possibility that they represented 
a disease such as multiple sclerosis. This idea 
also appears to be untenable, mainly because 
of the nature of the lesion. [lsewhere one 
of us (R. D. A.) has presented a series of 
the 


multiple sclerosis, postinfectious encephalo 


criteria for pathologic diagnosis of 
myelitis, acute necrotizing hemorrhagic leu 
koencephalopathy, and Schilder’s disease.* 
The perivenular localization of the myelin 
destruction and the prominence of adventitial 
infiltration of inflammatory cells, common to 
all diseases of this group, were lacking in 
our cases. Furthermore, a single, symmetri 
cally disposed midline lesion of the pons 
could hardly be duplicated in any of these 
demyelinative diseases. 

The possibility that this disease represents 
an unusual Wernicke’s 


superior hemorrhagic polioencephalitis oc 


manifestation of 


curred to us because of the obvious alcohol 
ism and malnutrition of our patients and 
because of the occurrence of characteristic 
Wernicke lesions in Case 3. In our patho 
logic material, which includes more than 
40 cases diagnosed as Wernicke’s disease 
during life, the mammullary bodies were af 
fected in a characteristic manner in every 
instance, and the walls of the third ventricle, 
periaqueduetal region, and floor of the fourth 
l’urther 
more, histologically, the Wernicke lesion is 


ventricle, in the majority of cases." 


characterized by destruction, in varying de 
gree, of all parenchymal clements, not only 
of the myelin. A purely demyelinative focus 
of the pons was not found in any of our 
cases of Wernicke’s disease, nor is such a 
lesion deseribed in) medical writings. It 
therefore seems justifiable lo reject the idea 
that the pontine lesion is a variant of 
Wernicke’s disease, and one must conclude 
that the 


Wernicke lesions in Case 3 were 


incidental, 

Marchiafava-Dignami's disease was given 
even more careful consideration because of 
its symmetry and more or less demyelinative 
character. This disease is characterized by 
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a symmetric degeneration of myelin and, to 
a less extent, of axis cylinders, sometimes 
The 


callosum is most frequently affected, and less 


progressing to cavitation. corpus 
often the central parts of the anterior com 
missure, the central and convolutional cere 
bral white matter, the optic chiasm and 
radiations, and the middle cerebellar pedun 
cles. The predilection of this disease for 
commissural fiber systems has been stressed, 
but this claim may not be completely justi 
fied, since it 1s not confined to these fibers. 
Inasmuch as these cases usually occur on a 
background of chronic alcoholism, a direct 
toxic effect has generally been accepted as 
the cause. In support of this idea, the work 
of Testa is frequently cited, in which lesions 
topographically similar to those of Marchia 
fava-Bignami’s disease were reportedly 
produced in dogs by the chronic ingestion of 
alcohol. However, the pathologic descrip 
tions are far from satisfactory, and Testa’s 
findings have not been confirmed by others. 
In the brains of cats which had been fed 
large amounts of alcohol for periods as long 
as two years we were unable to detect any 
abnormalities of this type, at least in sections 
strained by the methods of Nissl and L« rvez.® 
On the other hand, there are frequent allu 
sions to states of malnutrition in these pa 
tients. Furthermore, there are pathologically 
verified cases in which there was no history 
of alcoholism (King and Meehan 7; Cases 
9 and 11 of Gruner®). An additional point 
in favor of a nutritional etiology is the con 
currence of Marchiafava-Bignami’s disease 


and Wernicke’s disease.4™ 


rom the histologic point of view the 


lesions In our cases bear a close resemblance 
to those of Marchiatava-Pignami's disease 
In both the lesions are symmetric; there ts 
relatively greater destruction of myelin than 
of other tissue elements, and no clear rela 
to blood vessels is 


tionship of the lesions 


evident; also inflammatory cells are not 
prominent. The analogy between the two 
processes cannot be carried further, how 


ever, because of the contrasting location of 
the lesions In none of the reported Cases 


Adam: et al 


of  Marchiafava-Bignami’s disease have 
pontine lesions been described, and none of 
our cases showed any change in the regions 
characteristically affected Manchiafava 
Bignami’s disease. Furthermore, our 
cases all fiber systems were indiscriminately 
affected, so that the disease could not be 
regarded as systematized, 

Since the lesions in our cases do not con 
form to any of the familiar categories of 
nervous disease, one must analyze their own 
peculiar features. If a link could be estab 
lished between these features and those ot 
a recognized disease, it might provide a 


As has 


been stressed, the singular attributes of out 


clue to the cause and mechanism. 


cases are the demyelinative character and 
the specific localization and symmetric dis 
tribution in the basis pontis. 

Insofar as demyelination is concerned, the 
curious manner in which whole segments ot 
myelinated fibers become pale, then disinte 
grate, and finally, through the intermediation 
of macrophages, are converted into neutral 
fat, is analogous to the sequence of changes 


which follow regional ischemia of the brain 


At the edge of the lesion there was. the 
same extreme pallor of myelin sheaths that 
One Sees after 12 to 24 hours or more ot 


ischemia, and the same uneven swelling and 
vacuolation of fibers at the 
point of their junction with healthy parts ot 


the tibers 


the damaged 


Phe absence of vascular occlusion 
and the sparing of nerve cells admittedly 


exclude this factor of ischemia, although 


one May spec ulate that the disease represents 
the effect Of impairment of oxidative pro 


esses or of the enzymes which subserve 


them 


Symmictry and CONSTANCY of localization 
must in themselves be meaningful attributes 
Indeed, it may be said that diseases of the 


central nervous system of established 


etiology which possess thes« 


two qualities 
have an essential biochemical factor im then 


causation, That is to say, they are the result 


of the action of 


CNOVCHOUS O1 endo 


genous toxin or of a deficiency of some sub 
to the metabolism of 


stance essential 


ye 
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tissue. Some examples which come im 
mediately to mind are cyanide and carbon 
nonexide intoxication; anoxic, hypogly 
emic, and hepatic encephalopathy; hepato 
enticular degeneration, and diseases due to 
ttamin deprivation, such as Wernicke’s dis 
ase and perhaps Marchiafava-Pignami’s 
lisease 

While we were considering the possibility 
»t this disease being caused directly by the 
xeessive ingestion of alcohol, this being the 
ivpothetical toxin to which we have alluded, 
a secondary nutritional deficiency, an 
idditional case came to our attention which 
nay throw some light on the problem of 
tology. This patient was not, and never 
vad been, an alcoholic Instead, the disease 
cle veloped background of severe 
nalnutrition. Because of minor differences, 
vliich will emerge in the following account, 
t seemed advisable to separate this case 
from the first three cases 

isk 4 \ 53-vear-old housewife died after ar 


Smonth illness, characterized by anorexia, vomit 
me, mitractable diarrhea, and severe weight loss 
findings on eXamination were weak 
ness, depapillation and redness of the tongue, dry 
Hes wed thinness of the kin, and an extreme 
legree of muscular wasting and cachexia 
wneral pathologic examination disclosed extreme 
crittion and extensive changes im the skin and 
istromtestinal tract, characteristic of scleroderma 
uropall inding The brain, upper 


cord, and sympathetic cham were examines 


fixation Lhe meninges were norn 


The major blood vessels were free of athero 
sclerosis and patent throughout. Sections of the 
brain stem showed an area of softening in the mid 
line of the basis pontis at the midpontine level 
The lesion, shaped like an hour glass, measured 
approximately 1.5 0.71.0 em. No lesions were 
noted elsewhere 

In sections stained for myelin, a discrete area 
of pallor occupied the middle of the basis pontis 
(Kig. 13). The lesion was roughly symmetric and 
biconcave in outline. The demarcation from normal 
tissue was not as sharp in this case as in the 
preceding ones. There was little encroachment 
upon the tegmentum, only the inferomesial borders 
of the medial lemnisci being involved. Wathin the 
body of the lesion, all the myelinated fibers had 
completely disappeared Cavitation tissue 


necrosis were more prominent im this case than 


in the others and not so strictly confined to. the 
nudportion of the lesion In general, the nerve 
cells were well preserved within the area of demyc 
lination, but im the midportion of the lesion some 
of them were lost, and many of the remaiming ones 
were very pale (Fig. 14.1). Most of the reacting 
cells were large, tat tilled macrophages Several 
venules were surrounded by clusters of small 
macrophages (Fig. 142). Fusiform fibrous astro 
evtes with large fibrils were present throughout the 
lesion, but they were much more numerous at the 
periphery, where they formed a dense isomorphic 
wall There was a recent extravasation of blood 
around a large arteriole, unaccompanied by any 


cellular reaction or the presence of hemosiderin 


within macrophages. The blood vessels were patent 
and otherwise unremarkable. contrast to the 
other cases, small collections of lymphocytes 
partially eneireling the vessels, were seen bot! 


within and outside the lesion (Fie. 1407) 


Fig 13. (Case 4) 
section through pons The 
symmetric, centrally lo 
cated focus of demyelima 
tion is evident Lovez 


velin stain 
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CENTRAL PONTINE MYELINOLYSIS 


Fig. 14 (Case 4)—A 
moderate loss of nerve 
cells within the lesion, 
and small perivascular col 
lections of —lymphoeytess 
Cresvl violet stain 

B, clusters of macro 
phages around blood ves 
sels within the lesion 
Cresyvl violet) stain 


No changes of a similiar nature were seen in the 


remainder Ot the NeTVOUS svsten ly thie 
cortex there were alterations in the nerve cells like 
those seen in’ pellagra These changes were best 
seen the large pyramidal cells and consisted 


of swelling, eccentricity of the nu lei, and central 
dissolution of the cytoplasmic chromatin Phere 


was a slight increase in astroevte throughout the 


cerebral cortex. No other sivnificant changes were 
found elsewhere in the nervous < sten 

If this case 1s accepted as oan example 
of the disease under discussion. th evidence 
for a nutritional chology is greatly strength 
ened. Nevertheless. central pontine myelin 
Olysis is clearly different. from any of the 
recognized forms of nutritional deficiene y of 
the central nervous system, 1. «&.. Wernicke 
Korsakoft syndrome, pellagra, subacute com 
bined degeneration, and the experimental 
thiamine deficien vy oof animals. Further 
more, if nutritional detic reney is the impor 
tant factor, it may not simply be a matter 
of vitamin deprivation, since in the first case 


parenteral vitamins were administered at 


eta 


least On one occasion pust before the chine; 


signs of pontine disease developed 
Ferminology Because of the 
chineal and pathologie features of the di 
Case Which W¢ have ce ribed, belie 
should be RIVETL Spree val mare Phe tern 
central pontine myclinolysis was chosen In 
cause it denotes both the anatonin 
localization of this disease and th remarl 
able unsystematic dissolution. of medullates 
fibers. This des ription seems preferable t 
pontine demyelination, for two reason 
First, demyelination appears to represen 
only one phase in the evolution of this ch 
Cause In the central part of cach Jesior 
What had begun as a demvelinative proces 
eventually resulted ino a destruction of al 
elements. even the supporting: tissues, witl 
resulting cavitation. Second, the term: denis 
clination has been applied to such a diversity 
of diseases that it has come to lack Precision 


It usually connotes multiple sclerosis ane 
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related disorders, and the points of differ 
ence between these diseases and our cases 


have already been stressed. 


Summary 


\ttention is drawn to a singular pathologic 
entity encountered in four patients. It was 
localized in the rostral part of the pons and 
consisted of a single, sharply outlined focus 
of myelin destruction which indiscriminately 
affected all the fiber tracts. The axis cylin 
ders and nerve cells were largely spared, 
and there were no inflammatory or vaseular 
changes. The process probably began in the 
central portion of the pons and spread in a 
centrifugal manner, disposing itself sym 
metrically about the midline. 

Phe condition under discussion is clearly 
differentiated from vascular diseases of the 
brain stem, Wernicke’s disease, Marchia 
fava-Bignamiu’s disease, and multiple sclero 
sis and related disorders. We have been 
unable to find any reference to a disease of 
this type in the medical literature of the 
past 75 years 

In two patients a dramatic clinical picture 
had developed, which could be attributed to 
the pontine lesion.  Iessentially this con 
sisted of a rapidly evolving flaccid quad 
riplegia, with weakness of the face and 
tongue, and an inability to speak and swal 
low. In two other patients the lesion was 
probably too small to produce clinical signs. 

Phe etiology is unknown. The nature and 
location of the disease favor either an 
exogenous or an endogenous intoxication, 
or a deficiency of some essential substance. 

Reasons are given for designating this 
new disease as central pontine myelinolysis. 


Massachusetts General Hospital (14) 
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Introduction 


Healthy persons are generally known to 
have a strong tendency toward symmetry of 
movements carried out simultaneously with 


the two upper extremities Dissimilar 


movements, carried out simultaneously with 
the left and the right hand, entail a consid 
erable effort, which is not always effective. 
Chis is a common observation in everyday 
life and in many tests used by psychologists 
or neurologists, for example, the motor test 
of Ozerecki.! It is a natural and common 
tendency to perform the same function with 
both hands. The phenomenon is of interest 
from the point of view of interaction of 


simultaneous kinesthetic stimuli from sym 


metrical extremities, and from that of re 


ciprocal relations between them 


In neurological clinics, however, an addi 


tional problem presented, namely, the 


kind of interaction between two motor 


functions performed by a person Whose one 
hand is defective while the 


other one is 


healthy, whereby a motor action uniformly 
mtended and planned is carried out differ 
ently by the two simultaneously operating 
extremities. In this instance, two simulta 
neous, but ultimately asymmetrical, actions 
involved. 


are Babinski,? in deseribing the 


phenomenon of has al 


diadochokinesia, 
ready called attention to changes in alter 
nating movements in healthy extremity 
cooperating with the paralyzed side 
Cohn * has more recently examined the 
interaction of bilaterally simultaneous fun 
tions in patients with unilateral paralysis, 
using alternating movements of pronation 
and supination of the hand as a test. The 
rhythm of movements carried out by his 


hemiplegic patients with the healthy hand 


\ccepted for publication March 6, 1958 


Department of Neurology, School of 


Medicine 


Prof. Dr. Irena Hausmanowa-Petrusewicz, Warsaw, Poland 


Interaction in Simultaneous Motor Functions 


Was identical with that of movements per 
formed by healthy control subjects, whereas 
the movements of the paretic hand were 


reduced both rhythm and amplitude. 


Simultaneous — bilateral inter 


fered with both the rhymth and the ampli 


movements 


tude of the movements of the healthy 
extremity, Whereas improvement in the per 
formance of the paretic hand was but 
slight) or, most frequently, altogether 


absent. Cohn failed to note a similar phe 
nomenon in peripheral pareses. Obviously, 


as 1s stated also by Cohn, the phenomenon 


discussed has nothing in) common with 
svnkinesia or mirror movements, 

Cohn touched upon a number of very 
Mmportant problems in his paper. Our own 


Investigations, mvolving a similar 


group of 


patients, oc asioned an 


Opportunity for a 


somewhat more detailed analysis of the 
phenomenon of interaction 
Materials and Methods 

While testing kinesthetic disorders in 21 hemi 
plegic patients,! my colleagues and [ examined 
also the phenomenon of interaction in simultaneous 
symmetrical movements of the two hands 
patients were asked to press a rubber bulb, at a 


rate most convetent tor them, for a certam period 


of time (¢5, 10, 15, or 20 seconds). The pressures 


produced by the movements were transmitted by 


air to a writing pomt and recorded on a moving 
strip of paper The patients examined carried 
out the movements with the healthy and with the 
paretic hand separately, and then with the two 
hands simultaneously. We deliberately chose the 


simple movement of pressing, unlike the alternating 
movement of pronation and supination of the hand 


in Cohn’s experiments, since the problem of alterna 


tion Of movements complicates, im our 


the 


drawing of conclusions by introducing an additional, 


unknown factor. Babinski established that impair 


ment of alternation does not necessarily entail im 


pairment of elementary movements, and that a 


simpler model of an elementary was desir 


action 


Analysis of test in 


which the 


patient 


7/173 


M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


A 


D 


La 


big. 1 (Case 1) A pertormance ot the healthy hand alone; B, pertormance ot the paraly zed 
hand alone; C, concurrent performance with the two hands. 1), /:, and /, performances of the 
healthy hand, the paralyzed hand, and the two hands towethe r, one month after A, B, and ¢ 
were recorded, when the paralyzed hand had gained in strength. Time interval, five seconds 
Original size of record greatly reduced 


mstructed to write simultaneously two different means of an analyzer of differential equations as 
words with his left and with his right hand is the value of the imtegral of the function.* The 
undoubtedly also too complicated, and this applies apparatus directly calculates the graph of | the 
also to numerous other tests function as the surface corresponding to the 
In evaluating our recordings, we took into ac integral. In addition, we took into account also 
count the number of movements in tive seconds and the amplitude of the action 
the total area (or surface) of the pen displacements * Calculations by Mr. |. Wierzbowski. The ana 
(to take duration of individual contractions, as lyzer is owned by the Institute of Mathematics, 


well as amplitude, mto account), calculated by Polish Academy of Sciences 
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INTERACTION IN SIMULTANEOUS 


--- 


ig. 2 performances 
concurrently in Ca 


ind the same 
Results of Present Investigation 


Simultaneous movements of both the 


paretic and the healthy hand had in all our 


patients a unfavorable 
the performance of the latter 
with right hemiparesis due to 
thrombosis of the left) middle 


hand 


distinetly effect) on 
| or example, 
in Case 1, 
cerebral at 


left alone carried out 
the movements, at a rate of 13/5 sec. (Tig. 
1.1), an amplitude of 14 mm, and an 


of 452 Sq. 


tery, the intact 


area 


mm. Movements of the paretic 
hand were as 


plitude 12 


follows: 


total 


rate 3/5 sec.: am 


area Wit 


Housmanowa-P etrusew 


VOTOR 


TIONS 


of the unattected hand, thie ral unl 


nAnnn 


UU UV 


wil of the two 


sequetice im Cas 


IP). When the 


simultaneously, the 


ig two hands worked 
movements of the pa 
retic hand were improved but: slightly 


amplitude S mm., 1. ¢ 


rate 
3.2 , even less 


total area 211.4 sq 


Movements of the 


than before, and 
(| 


were 


With 


healthy hand 


notably impaired under these condi 


tions, rate and area 


128 


being reduced to 


3.25/see, and sq. mmm. respectively 


Sas, Sek reduced almost to those of the 


hand ) The 


however, 


paretn 


amplitude of the movement 


remained almost unaltered, and 


was 13.5 mm. 2), and Fo oof Figure 1 
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record the similar performance of the same 


patient one month later, with improved 


strength in the hemiplegic hand. 
2 left 


Case 2, with 
the right 


hemiparesis due to 


thrombosis of middle cerebral 
artery, showed in the healthy hand, working 
separately, a rate of 11/5 sec., an amplitude 
of 14 mm., and an area of 470° sq. mm. 
(Fig. 24). The action of the healthy hand, 
working simultaneously with the paretic 
one, showed reduction of rate to 5/5 sec., 
of amplitude to 11 mm., and of area to 
92.8 sq. 50% 


The performance of the 


mm., which 1s 
ze. CY}. 


paretic hand was also less efficient than 


worse by 
( big. 


when the hands were working separately 
(unlike Cohn’s test); the amplitude of the 
movements was reduced to & mm. (orig 
inally 11 mm.), and the area of the move 


478.4 
Thus, in this patient concurrent 


ment, to 312.8 sq. mm. (originally 
sq. mm. ). 
effort had an unfavorable effect on the 
healthy, as well as the paretic, hand. 

left 


thrombosis of the 


Case 3, with hemiparesis due to 
middle 


artery, showed even greater impairment of 
the performance of the affected hand. The 


right cerebral 


performance of the right (healthy) hand, 


operating separately, showed arate of 
10.75/5 sec. (Pig. 21), an amplitude of 18 
mm., 423.2 
working 


separately, showed a rate of 4.25/5 sec., an 


area of movement of 


the 


and an 


sq. mm.; paralyzed hand, 
amplitude of 12 mm. and an area of move 
When 
the hands operated jointly, the healthy hand 
worked at a rate of 6.25/seec. 


ment of 360 sq. mm. (ig. 2/:). 
, an amplitude 
of 15 mm., and an area of 285.2 sq. mm., 
Whereas the performance of the paretic 
hand became notably worse; the rate was 
reduced to + 2.25 per second, and the move 
ments were almost imperceptible (lig. 2F ) 
and irregular and had an area of 73.5 sq. 
mm. 

We were next interested in the problem, 
not investigated by Cohn, whether the phe- 
nomenon depends in any way on the move- 
ment when the work of one hand becomes 


combined with that of the other. This prob- 
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lem has been frequently referred to in the 
literature regarding movements of healthy 
extremities, and it has been stressed that 
when movements of one hand are combined 
from the beginning with those of the other 
hand, the motor effects are reduced, as com- 
with the 


However, movements 


pared those noted when hand 
operates separately. 
of the other hand added at later time have 
been claimed to improve the performance 
of the first hand, depending on whether the 
original movements are started by the right 
or by the left hand (Tarasievich 


Bulyghin ® and Korobkoy 


and 


In the first variant of our experiments, 
the movements were started by the healthy 
hand separately, and after 5, 10, or 15 


seconds movements of the paretic hand 
were added. 

The results of these experiments in Case 
Movements of 
squeezing carried out by the healthy hand 


working separately had a rate of 8/5 sec., 


1 are shown in Figure 3. 


an amplitude of &8 mm., and an area of 
533.6 sq. After five 
ments of the hemiplegic hand were added, 


mm. seconds move 


and the bilateral movement had an unfavor 
able 
healthy limb; the rate was reduced to 3/5 


effect on the performance of the 
sec., the amplitude to 7.5 mm., and the area 
to 458 sq. mm. (Fig. 3). As can be seen, 
the amplitude remained almost without 
change, whereas the rate was notably re- 
duced. The rate of the movements of the 
paralyzed limb was 2.3/5 sec., the amplitude 


184 sq. 


important to note two facts in the tracing: 


8 mm., and the area mm. It ts 


(1) Movements in the hemiplegic extremity 


ceased much sooner, although it was work 
ing together with the healthy one; (2) in 
spite of cessation of motor effects of the 
(the last 
graph), the rate of the movements carried 


paralyzed hand section of the 
out by the healthy hand failed to improve 
the 
when it was working separately. 


and did not return to level recorded 


involved in an at 
tempt to work with the paralyzed hand, 


That the mere effort 


even when futile as regards motor effects, 
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Fig. 3 (Case 1) 


had been contracting for 5 seconds in 4 and 


INTERACTION IN SIMULTANEOUS MOTOR FUNCTIONS 


Movements of the paralyzed hand were added after the unaffected hand 
for 10 seconds in B 


E 


Wn 


nanan 


F 


In ¢ movements Of the 


healthy hand were added after 5 seconds of contractions of the paralyzed hand and in PD), after 


10 seconds 


In /, movements of the unaffected hand were added after 


10 seconds, with action 


potentials of the flexor carpi of the paralyzed limb, above, and of the intact limb, below. Ne 


movements were perceptible in the paralyzed limb during 


passive movements at a similar 
contracted the unaffected hand 


rate 


interferes in exactly the same fashion with 
the performance of the healthy limb as 


would actual movements indicates a central 


mechanism of the phenomenon of inter 
action, 
When movements of the affected hand 


were added to those of the healthy limb 
after 10 seconds, the results were the same. 
In Figure 3 we see that the healthy hand 
worked separately at a rate of 9.5/5 sec., 
an amplitude of 13 mm., and an area of 
579.6 sq. mm., and when movements of the 
hemiplegic hand were added, the function 
ing of the healthy one was changed very 
markedly: The became 


movements very 


Housmanowa-Petrusewt 


were carried out in 


interaction. In 
while the patient 


the period Ot 
the affected hand, 


irregular, like those of the affected limb, 
the the 


amplitude to 10.5 mm., and the area to 552 


rate was reduced to + 3.5/5 sec 


sq. mm. The movements of the hemiplegi 


hand were very irregular and distorted; 
the rate was 2.5/5 sec., and the area, 92 
sq. mm. 


Figure 3C illustrates another variant of 


this situation. The healthy hand worked 
separately for 15 seconds at a rate of 9.3 
movements per second, an amplitude of 14 


When 


movements of the affected limb were added, 


mm., and an area of 690 sq. mm 
the rate of the healthy hand became de 


pressed to 4/5 sec.; the amplitude remained 
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i4 mm., and the area was reduced to 542.8 
sq. mm. The frequency of the movements 
arried out by the hemiplegic hand was the 
same, but the amplitude was 5 mm. and the 


irea 193.2 sq. mm. 


It was evident that movements of the 
paralyzed hand have an unfavorable effect 
on those of the healthy hand, irrespective 
of when the former are added to the latter. 
his concerns, first and foremost, the rate 
the movements, changes in amplitude 
wing slight, or even altogether absent, This 
henomenon was noted invariably in all 
he patients examined 

The situation was somewhat different in 
wother variant of our experiments, name 
vy, When movements were started by the 
henuplegic hand and were afterward sup 
plemented by those of the healthy ex- 
tremity. This situation is exemplified in 
ligure 32). Patient 1 carried out the or 
lered movements of pressing with the 
hemiplegic hand at a rate of 4/5 sec., and 
subsequently added movements of the 
healthy hand. The performance of the 
hemiplegic hand not only failed to improve; 
on the contrary, the rate of the movements 
became reduced lo 3 5 Sou, the amplitude 
lropped from 10 to 7 mm., and the area, 
trom 349.6 to 276 sq. mm. The healthy 
hand, which worked at a rate of 9 move 
ments in 5 seconds when tested separately, 
performed in this experiment 3 movements 
5 seconds 

This phenomenon became still more evi 
dent when the movements of the healthy 
hand were added to those of the paralyzed 
linb after 10 seconds (Fig. 3/:). As ean 
be seen from the graph, the movements 
carried out by the affected hand working 
separately were very irregular, being faint 
ly discernible, and their area was a_ bare 
128.6 sq. mm. When movements of the 
healthy hand were added, the movements 
of the attected hand ceased altogether. 
Hlowever, although there were no motor 
effects on the part of the hemiplegic limb, 
the healthy hand performed 3.5 movements 


in 5 seconds, instead of the normal 9 move 
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ments. This again confirms, in a manner 
analogous to Figure 34, that the mech 
anism involved in this phenomenon is de 
pendent on the innervation effort, and not 
on the motor effect manifested in the hemi 
plegic side. Another confirmation will be 
found in the electromyogram (Fig. 3/:), 
which revealed impulses at a time when the 
hemiplegic limb appeared to be motionless. 

An analogous picture was obtained when 
the hemiplegic hand worked separately for 
15 seconds. The movements of the limb 
were very irregular, and the area was 92 
sq) mm. When the movements of the 
healthy hand were added, those of the hemi 
plegic limb virtually ceased (area of the 
movements was 16 sq. mm.); however, 
irrespective of absence of motor effects on 
the paralyzed side, the healthy hand worked 
at a rate of 3 movements in 5 seconds, in 
stead of at the normal rate of 9/5 sec.; the 
amplitude was as usual 14 mm., and the 
area was 239.4 sq. mm. Consequently, in 
this case, also, the performance of the 
healthy extremity was affected not by ex 
hibited motor effects but by the innervation 
effort of the hemiplegic side. As can be 
seen, irrespective of the stage at which 
the movements of the healthy limb were 
added to those of the paralyzed hand, the 
effect was invariably alike: The healthy 
limb performed much worse; the rate be 
came reduced, and even the amplitude was 
depressed. Unlike the  healthy-paralyzed 
sequence, the movements of the hemiplegic 
hand were impaired, and occasionally even 
completely suppressed, as though “extin 
guished” by the functions of the healthy 
hand. Such intensity of effect was not 
found in experiments in which movements 
were started by the healthy hand and sup 
plemented after a time by movements of 
the hemiplegic limb. 

In order to test the role played by pro 
prioceptive stimuli generated during passive 
movements, we carried out the procedure 
also used by Cohn. While the patient was 
working with his healthy hand, analogous 


passive movements were carried out in his 


Vol. 81, 1959 


— 
J 


INTERACTION IN 


SIMULTANEOUS 


hemiplegic limb. As can be seen from 


Figure 3F (Case 1), passive movements 
had no effect on the performance of the 
healthy limb. 

There remains another prob 
lem, namely, whether improvement of the 
during rehabilitation — is 


hemiplegic limb 


attended by a relations 


We 


rmance of 


change the 
between two Interacting limbs, have 
referred to the 


\ftet 


performance in the 


already 


Patient 1 (big. 1) one month of 


mproving paralyzed 
limb, a second recording showed (Fig. 1D, 
I, I’) that when the healthy hand worked 
separately, the frequeney of the movements 
was 9/5 sec.. the amplitude 15 mm.. and 


the area 450 sq. mm. The hemiplegic hand 
carried out movements at a rate of 2.5/5 
sec, and with an amplitude of 15 mm. (the 
area of the movements was 174.8 sq. mm. ) 
When the hands worked together, the fre 
quency of movements of the atfected hand 
remained unchanged, 2.575 sec., but 
their amplitude increased to 10 mim. and 
their area to 202.4 sq. mm. Movements of 
the healthy hand, however. were seriously 
impaired; their rate dropped to 2.5/5 see.: 
the amplitude was 14 mm... 


358.8 Sq. 


and the area. 


mm. Henee, improved perform 
ance of the paralyzed hand which. conse 
quently, becomes capable of a greater effort. 
seems to interfere still more with the move 
ments of the healthy hand, while its own 
action is only insignificantly enhanced by 


Interaction 


Comment 
\s Call be 


the experiments confirm in 


seen, the data obtained from 
general a tamil 
lar fact that performance of a healthy limb 
Is adversely affected by simultaneous work 
of the symmetrical paralyzed limb. How 


ever, the nature of interaction suggests a 


new mterpretation 


Cooperation with a hemiplegie limb ap 
pears to have an idverse effect, first and 
foremost, on the rate of the movements 


carried out by the healthy limb, while exert 
ing little or no influence on the amplitude 
eltect be 


of the movements adverse 


va-P? 


[ruse 


YVOTOR FUN 


TIONS 


comes still more prominent at a later stage 
of improvement of motor functions, i. ¢ 
when the paralyzed limb begins to worl 
More ienthy and becomes capable 

greater effort 


The 


cern also. the hemiplegic limb, which fr 


negative effects of teraction con 


quently performs more slowly concurrently 


than when working alone. as though its 


movements were “extinguished” by — the 


movements of the healthy limb Occasion 
ally even the amplitude of the movements 
Is depressed (e. Fig. 2). Aq times dur 


Ing interaction the 
healthy 


performance Ot the 


hand becomes soo much 


that its movements become even slowe1 


than those of the he nuplegie limb (Pigs. 3.4 
and 1C) 


[ pon closet analysis Ot the phenomenor 


of Interaction, we 


tound that 


sequence 


When the 


together the 


iMteraction was of importance 


linbs do not. start work 


movements of one become switched = inte 


the rhythm of the other. it makes an essen 


tial difference Whether the 


lib whiel 


started the original movements js the 


When the 


paralyzed 


healthy or the hemiplegic on 


started 


patient work 


hand, 


healthy hand not only resulted in poor per 


with the 


addition of the Movements of the 


formance ot that hand but also consider thly 


Impaired that of the paralyzed limb, leading 


occasionally loa complete cessation of the 
phenomenon ot 


When. how: ver, the 


movements thougl 


involving a extinetion 
Movements are starter 
by the healthy hand and movements of the 
hemiplegic 


hand are subsequently added 
Interaction usually 


the 


results in of 


linib 


cient 


movements of the healthy 


time Which the 


limb Are added to those Ot the other 


altogether irrelevant 


Phe phenomenon cd cribed may be of 


practical significance in Planning rehabil 


tation of hands 


IN hemiplegic patient 


rehabilitation treatment, simultaneous “Vil 


metrical work of the two limbs is readih 


resorted to order te 


rave thr per 
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formance of the hemiplegic limb. It ap- 
pears, indeed, that movements are more 
easily revived in such conditions, but this 
involves a different mechanism. They do 
not become more efficient; on the contrary, 
they occasionally are even reduced as com- 
pared with those carried out by the hemi- 
plegic limb separately. In this case there 
is interference of two phenomena: On the 
one hand, there is the adverse effect exerted 
by a pathological function on the collateral 
normal function, and, on the other hand, 
there is extinction of the functions of the 
weaker, disabled limb by the functions of 
the healthy one 


The mechanisms of the phenomenon dis 
cussed calls for elucidation. We agree with 
Cohn that the phenomenon does not involve 
synkinesia and that interaction has nothing 
in common with the latter, and in his as 
sumption that the mechanism of interaction 
is central in nature. His thesis is further 
supported by our finding that, in spite of 
ibsence of motor effects on the hemiplegic 
side, when movements of the paralyzed limb 
eased and the patient made merely futile 
efforts to bring the latter back into action, 
the movements on the healthy side were still 
notably impaired. On the other hand, we 
lo not think it certain that the chief role is 
played in this phenomenon by the effector 
ipparatus. Absence of any influence of 
passive movements of the hemiplegic hand 
on the functions of the healthy one does not 
seem to us to constitute an adequate argu 
ment \s is known, the current. clinical 
methods of testing deep sensibility afford 
no msight mto subtle kinesthetic disturb 
inces, especially as regards perception of 
active movements, which ditfers from. that 
of passive ones. It may be precisely the 
faulty supply of kinesthetic stimuli, released 
during active movements, which is the 
essential factor in the phenomenon of inter 
ction in a healthy and a hemiplegic limb. 
There is interference between abnormal and 
normal afferent function, an effect of the 
former on the latter. This afferent func 
tion, of course, 1s elicited not only by patho 
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logical movements but also by the effort 
involved in attempting to carry out the 
movement. 


We therefore believe the phenomenon of 
teraction to correspond to the phenom- 
enon of interference of two rival stimuli 
(e. g., visual, auditory, cutaneous, ete. 
known in every field of perception and 
taking place in the central portions of the 
analyzer (i. ¢., in the receptor apparatus in 
the broadest sense of the word). Observa 
tion reveals in the phenomenon the same 
properties of “extinction” as in the per 
ception of other two simultaneous stimuli. 


Summary 
The results of investigations into motor 
interaction in a healthy and in a paralyzed 
limb in 21 hemiparetic patients are dis 


cussed. 


In agreement with data obtained by other 
authors, | found movements of the healthy 
limb to be impaired by interaction with 
the hemiplegic extremity. The impairment 
concerned especially the rate of the move 
ments, and to a less degree, if at all, their 
amplitude. Contrary to data found in the 
literature, interaction had also an adverse 
effect on the performance of the healthy 
hand. 

Manifestations of interaction differed, 
depending on whether movements were 
started with the healthy hand and move 
ments of the paralyzed hand were added 
after a time, or the reverse. From the facts 
revealed in the course of experiments, con 
clusions that may be of value in rehabilita 
tion are drawn. A tentative explanation of 
interaction between a paralyzed and a 
healthy limb is presented in terms of in 
terference of normal and distorted kines 
thetic perception, resembling other types of 
“extinction.” 


Department of Neurology, School of Medicine 
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Extraocular Motor Disturbances in Primary 


Brain ‘Tumors 


THOMAS C. PARSONS, M.M.Sc., M.D., Montrose, N. Y. 


The incidence of disorders of involvement 
of the third, sixth, and fourth cranial nerves 
in a group of 235 primary brain tumor 
cases, verified by autopsy, admitted to the 
Philadelphia General Hospital over a 20 
year period was studied No cases of 
metastatie tumors, tumors by extension, 
granulomas, vascular malformations, or sub 
clinical tumors, and no cases admitted within 
12 hours of death were included in this 
survey. There were 157 gliomas, of which 
over were glioblastoma multiforme. 
Phe remaining, nongliogenous group com 
prised 78 tumors, of which over 60° were 
NALS 

Sixty cases showed extraocular motor in 
volvement, most frequently encountered 
(500% of cases) as unilateral isolated third 
nerve palsy Abducens involvement was 
half as frequent and was also usually um 
lateral and isolated. No instance of isolated 
trochlear palsy was reported. Combinations 
of extraocular motor nerve imvolvement, 
more frequently bilateral, occurred in 20 
of cases 

The brain tumor cases were divided into 
groups based on type and location of the 
lesion, Cases in which location was imprecise 
or there was coexistence of other pathology 
were eliminated, leaving the cases which are 
analyzed in Table 1 

It is noted that intramedullary tumors oc 
cupying the region of the extraocular nerve 
nuclei in the tectum and tegmentum differ 


from tumors of most other areas (excepting 


base and angle groups) im that they are 


most apt to cause extraocular palsies. 7 


evaluation showed a. significant difference 
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Paste of Bram Tumors 
hy Site and Typ: 


No No 
Potal EOM * EOM 
A. Gliomas (131 
1. Centrum ovale (fronto 355 s 21.1 
parietal 
2. Temporal 4% 12 26.6 
3. Basal ganglia aH 10 27.5 
4. Basal ganglia and brain stem s 7 s7 
Brain stem i 3 750 
Nongliomas (51 
1, Convexity 21 3 14.3 
2. Base (sellar 20 7 $5.0 
Angle (cerebellopontine 10 4 40.0 
1). Direet (A4, AS 12 10 83.5 


* EFOM@ extraocular motor. involvement. 


(P=0.05-0.02) from hemispheric lesions 
Nongliogenous tumors at the base and about 
the chiasm and sella, and also those in the 
cerebellopontine angle also showed a_ rela 
tively high incidence of disorders of the 
extraocular apparatus. The meningiomas of 
the convexities showed the lowest percentage 
of occurrence of extraocular muscle dis 
orders. 

Patients evidencing extraocular disorders 
were considered from the standpoint of the 
specific type of cranial nerve (extraocular ) 
involvement. In Table 2 the instances of 
isolated third and sixth nerve involvement 
are indicated as they occurred in each of 
the eight groups and in groups of tumors 
remote from the oculomotor system (C), as 
well as in those tumors involving the region 
of the extraocular nerve nucle: (D). The 
lateralization is designated. 

Within the groups of  supratentorial 
gliomas, the incidence of extraocular dis 


orders represented 106 to 15¢6¢ of the total 


‘ 
a 


EXTRAOCULAR MOTOR DISTURBANCES IN BRAIN TUMORS 


TaBLE 2—Extraocular Motor Disturbances and Types of Third and Sixth Nerve Involvement 


A. Gliomas 
1. Centrum ovak 


2. Temporal 

3. Basal ganglia 

4. Basal ganglia, 
brain stem 


Brain stem 


Nongliomas 
1. Convexity 


* U indicates unilateral; C, contralateral; and B, bilateral i, ip 


number of cases and was approximately 


equal in the three groups. Tumors of the 


basal ganglia showed the lowest) incidence 
of isolated oculomotor disordet Unilateral 
involvement occurred twice as frequently as 
did bilateral, and contra- and ipsilateral in 
volvement were of about equal frequency 

extraocular motor involvement of — the 
third nerve was slightly commoner in sellar 
and angle tumors than in the preceeding 
groups mentioned 

The lowest incidence of third nerve palsy 
occurred extramedullary tumors of the 
convexities 

exclusively unilateral involvement — 
curred in the group of tumors having no 
direct relationship to the oculomotor system 
(C), and no laterality was evident. In 
lesions involving the oculomotor centers, 


bilateral involvement was characteristi 


Parson 


ilateral; ? le unknown 


lntramedullary tumors of the teetum and 
tegmentum showed the highest frequency of 
isolated abducens palsy, and this was othet 
Wise negligible. Unilateral involvement wa 
COMMNONET Cases oft sixth nerve palsy, CX 
cept for groups of basal ganglia tumors 

Consideration of the groups trom the 
standpoint of multiple involvement discloses 
that multiple nerve involvement oceurred 
only in cases in which the lesion was in 
Close relation to the extraocular motor ay? 
paratus, One quarte! of the cases of cere 
bellopontine angle and half of those ind the 
scllar region having extraocular motihty im 
volvement showed combined nerve disorder 
usually abducens and oculomotor 

\ comparison of the type Of nerve im 
volvement in the various groups is presented 
Vable 3 

Isolated third nerve palsy was twice 


common as was sixth nerve palsy in cases 


| 
iJ 
Potal 
7 15.5 2 2 14 1 ( ay 
he: 
0 ‘ 
4 11.1 2 2 13.0 2 4 
4 2 1 2 0 00 ( 
( 0 
3. Angle 2 20.0 l l wu ‘ ( 
0 
its 
C. Ind t (Al, Bl 6.7 2 ( 
1 
0 
I). Direet (A4, AS 414 2 2 ( 
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183 a 


A.M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


Taste 3.—Eatraocular Motor listurbances Third and Stxth Nerve Involvement 


‘ 


« 


% 
No. EOM No. Ill (EOM) Ill No. VI (EOM) VI No. Comb (EOM) 


4. Gliomas 
1. Centrum ovale 
2. Temporal 
3. Basal ganglia 
4. Basal ganglia, brain stem 
Brain stem 


Potal 


Nonglioma 
1. Convexity 
2. Base 
3. Angle 

Potal 


Indirect (Al, Bl) 


Direct 


hemispheric tumors. Tumors of the tem 
poral lobe, sella, and chiasm exhibited a 
greater incidence of third nerve as well as 
multiple nerve involvement. Basal ganglia 
gliomas showed approximately equal inet 
dences of isolated oculomotor and abducens 
palsy. A consideration of lateralization in 
the various groups reveals that no pre 
dominance of laterality relative tumor 
site is evidenced. Unilateral and bilateral in 
volvement were of approximately equal in 
cidences temporal lobe tumors and in 
basal ganglia gliomas, whereas bilateral ex 
traocular muscle involvement was absent in 
hemispheric tumors. In both hemispheric 
and temporal lobe tumors increased intra 
cranial pressure was encountered a 
larger number of patients with extraocular 
motor involvement (8306 and 75% re 
spectively) than in those without such im 
volvement (406 and respectively). 
This is significant at the 0.01 level of confi 


dence (using 


Comment 


A review of the literature discloses rela 


tively little treatment of extraocular motility 


problems as encountered in surveys of large 
series of brain tumors.*** 43638 "Table 4 
lists a collection of brain tumor series, com 


prising 1132 cases. Extraocular disturb 
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‘omb. 


ances Were mentioned as occurring in 276 
cases, or 24.49%, of the series. This cor 
relates closely with the findings in the pres 
ent series. 

The over-all incidence of various types of 
extraocular motor disturbances will be noted 
in Table 5, where it is seen that isolated 
abducens nerve palsy constituted the most 
frequent manifestation, followed closely by 
third nerve involvement. This finding is 
the reverse of the relatively high over-all 
incidence of third nerve involvement noted 
in the present survey. 

The data available, though scarce, showed 
predominance of unilateral involvement, es- 
pecially abducens palsies, where very little 
difference in the side of involvement. is 
noted. 


Taste 4.—Kaxtraocular Motor Disturbances in 
Brain Tumor Series 


Total EOM EOM 
Over-All Groups No No ‘ 


Torkildsen 

Cushing and Eisenhardt 
Globus and Silverstone !? 
Collier? 

Dowman and Smith? 
Schwarz and Rosner 
Cushing * 


Parsons 


62.5 3 37.5 0 0.0 

2 12 7 58.3 2 16.6 3 25.1 a 
4 40.0 5 1 10.0 
7 4 57.1 0 0.0 3 42.9 

3 1 33.3 2 66.6 0 0.0 
21 52.5 12 30.0 7 17.5 
“4 
3 2 1 33.3 0 0.0 
. 7 1 57.1 0 0.0 3 42.9 
4 2 WO 1 25.0 1 250 
4 s 57.1 2 14.3 4 28.6 ‘ 
7 63.6 36.4 0 0.0 
a 
356 132 37.1 
71 45 26.3 
8.7 
— 
7 26.5 
: 24 8 33.3 
1132 276 244 
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TABLE 5.—Eaxtraocular Motor Disturbances in l’arious Series 


EOM Ill % % VI VI VIG CY 
No No Total EOM No Total EOM No Total EOM 

Globus and Silverstone '* 45 10 5.8 22.2 26 15.0 57.8 ” 5 20.0 
Cushing and Eisenhardt * 26 ll 4.3 42.3 9 3.5 $4.6 tf) 2.4 23.1 
Schwarz and Rosner 7% * 17 17 26.5 100.0 0 0.0 0.0 0 0.0 00 
Collier * 14 2 1.3 14.3 12 74 85.7 0 00 00 
Cushing * 8 3 12.5 37.5 3 12.5 37.5 2 8.3 25.0 
110 43 6.4 $9.1 iO 78 45.5 17 2.5 15.5 

Parsons 54 29 59 53.7 7.7 25.9 6.0 wA4 


TABLE 6.—Extraocular Motor Disturbances with Frontoparietal Tumors in Various Series 


Total EOM  EOM % VI VI Total 
No No. ”% No EOM No EOM No EOM 
Globus and Silverstone 57 4 24.5 1 2 
Kolodny * 30 9 30.0 6 3 0 
Dowman and Smith *__- 28 10 33.3 0 10 0 
Diez *_. 10 3 30.0 2 2 0 
Cushing * 5 i 20.0 1 0 0 
Cushing and Eisenhardt 234 42 17.9 14 277 2 
304 21.7 24 30.4 $ 67.1 4 
Parsons il 18.6 7 1 36.3 0 oo 
Only about 15-20 of hemispheric and Fable 7 reveals results of studies of 
convexity tumor cases in the literature ex temporal lobe tumors wherein mention of 
hibit impairment of extraocular motor fune extraocular motor disturbances is made 
tions, and this figure is closely correlated Ocular motor palsies are more frequent 


with results of the current study Table 6 than in the case of hemispheric lesions, and 
compares cases of tumors of this area from oculomotor involvement (especially homo 
the literature with tumors of the present lateral) predominates, as was demonstrated 


study with respect to extraocular motor — by the present study 


palsy. In contrast to this series, preponder \ selected group of studies of basal 
ance of sixth nerve involvement is observed. | ganglia tumors *!* exhibited a low incidence 

Bilateral involvement (either third or of extraocular motor involvement. about 
sixth nerve) was more frequent (40 equally divided between sixth third 


45) than was the case with the present nerve implication (as was seen in the eur 


series. rent study ) 


7.—Extraocular Motor Disturbances with Temporal Lobe Tumor 


Total KOM Ill % VI ( ( 

No No. No EOM No KOM No KOM 
Sanford and Bair 31 2 11.8 16 0 0 
Globus and Silverstone 23 39.7 7 30.4 12 17.4 
Rowe 52 12 23.0 12 100.0 oo 
Cushing and Eisenhardt 3s 21 55.2 21 100.0 0 00 0 On 
Kolodny 39 lw 25.6 4 wu 1 2 
Ganner and Stiefler 6 1 16.7 100.0 00 0 00 

23. 40.0 $4 $5.1 
Parsons 4 12 26.6 7 2 16.6 
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The present study disclosed the highest 
incidence of extraocular motor disorders in 
brain stem tumors, where bilaterality and 
combined nerve involvement constituted dis 
tinguishing features. The small series of 54 


cases culled from the literature ':!°** 


con 
firms these findings. Fifty per cent of the 
cases showed extraocular motor implication, 
equally divided between single and combined 
nerve involvement. The specific type of in 
volvement (oculomotor, abducens, ete.) 1s 
dependent upon the portion of the braim 
stem primarily affected 

The mechanisms for the involvement of 
ocular motor nerves by intracramial tumors 
include interference with blood supply, direct 
impingement by the tumor upon the ocular 
motor apparatus (nuclei or fibers), and 
pressure effects, which may be either local 
or distant, Certain instances of ocular mo 
tor nerve palsy are unaccounted for by these 
mechanisms 

\ high incidence of ocular muscle palsy 
is to be anticipated in lesions directly im 
pinging upon the oculomotor apparatus; 
pressure clfects are less obvious. The state 
ment is made that the long intracranial 
course of the abducens nerve along the in 
ferior surface of the pons renders it readily 
compressed between the latter and branches 
of the basilar artery by anything which in 
creases intracranial tension with pontine dis 
placement.2 This is the basis for the 
familiar false localizing sign of isolated 
sixth nerve paralysis in lesions associated 
with increased intracranial pressure. “Vhird 
nerve involvement is less frequently stressed 
in this connection.’ It is noted that the 
oculomotor nerve emerges from the mid 
brain the interpeduncular fossa at a 
sharp angle formed by the peduncle and the 
pons, at which point it passes through the 
crotch of the fork made by the posterior 
cerebral and SUperlor cerebellar arteries as 
they are given off the basilar artery. Ap 
proximately 2 cm, from its emergence it 
penetrates arachnoid and dura to enter the 
cavernous In the presence of 


brain-stem shifts due to generalized in 
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creased intracranial pressure, the third nerve 
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is vulnerable both to strangulation between 
the two terminal branches of the basilar 
artery and to traction at the point of dural 
exit, These mechanisms may account for 
the significant incidence of third nerve pal 
sies encountered in this group of tumors 
distant from the ocular motor apparatus 
( hemispheric lesions ). 

The consideration of local pressure et 
fects is relevant to the higher incidence of 
third nerve palsy seen in temporal lobe tu 
mors.'* The pathogenesis of oculomotor 
palsy accompanying temporal lobe tumors 
may be that of compression of the oculo 
motor nerve by the uncus, which has herni 


ated through the incisura of the tentorium.* 
13,31 


Conclusions 


Iextraocular motor disturbances are en 
countered in approximately one-quarter of 
all cases of primary brain tumors, in ac 
cordance with findings of previous studies 

Oculomotor nerve palsies are almost twice 
as common as are abducens nerve palsies, in 
contrast with what has previously been men 
tioned 

The type of extraocular motor involve 
ment is related to the location rather than 
to the type of tumor, 

In tumors distant from the extraocular 
motor system (hemispheres and convex) 
ties), several characteristics of extraocular 
palsies have been noted. 

(a) Involvement is unilateral and affeets 
either side with equal frequency. Reports 
from the literature indicate a higher per 
centage of bilateral, as well as a prepondet 
ance of ipsilateral, involvement. 

(hb) Third nerve involvement is twice that 
of the sixth and just the reverse of what is 
derived from analysis of the literature 

(c) Multiple nerve involvement is not en 
countered, consistent with previous reports. 

(¢@) Increased intracranial pressure was 
significantly greater in tumors having extra 
ocular nerve involvement. 

In temporal lobe tumors a slightly dif 


ferent characteristic of extraoculomotor In 


volvement has been demonstrated in_ that 
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third nerve involvement is three times that 
of sexth nerve involvement: less difference 
in incidence is noted in the literature. 

In tumors implicating the brain stem, 
either directly or by extension from above 
downward, or by displacement from without 
the neuraxis (basilar and angle lesions ), 
certain observations may be made 

(a) The character of involvement (third, 
fourth, or sixth, or combined ocular motor 
nerves) depends upon the portion of the 
brain stem affected. 

(b) A 


combined nerve involvement is noted 


high incidence of bilateral and 


Summary 


1. An analysis of signs of mmpairment of 


extraocular motility in a series of patients 
\ COM) 


parison with analysis of the extrac ular mo 


with primary brain tumors is made 
tor nerve signs reported in large series of 
similar tumors in the literature is made and 
mechanisms discussed 

2. The results of this survey suggest that 
extraocular motor disturbances constitute a 
frequent and important sign of brain tumor. 
being exceeded only by pyramidal symptoms, 
signs of increased intracranial pressure, 
convulsions, pupillary changes, and mental 


alterations, 


including depression of con 

SCIOUSTICSS. 
3. The Hnportance of oculomotor nerve 
palsies in tumors distant from the extra 
ocular motor system is as great as that of 


abducens nerve involvement. Unilateral 
volvement of either nerve suggests the pres 
ence of a hemispheric lesion: unilateral 
oculomotor palsy Is especially characteristic 
ot temporal lobe lesions 

4. Bilateral or multiple extraocular motor 
nerve brain stem 


signs suggest basilar or 


lesions, 
5. The 


nerve involvement suggested increased intra 


presence ot extraocular motor 
cramal pressure in temporal and hemispheri 
tumors 


Veterans 


\dministration Hospital 


REFERENCES 
Alpers, B. J., and Watts, JT. W 
Ghoma: A Clinical and 
Cases, Arch 
(Dec.) 1935 
2. Bailey, P 
ford, Eng 
1947 


3. Collier, | The 


Mesencephali 
Patholowic \nalvsis of 10 
Neurol. & Psychiat. 34:1250-1273 


Ed. 2, Ox 


Publications 


Intracranial Tumors, 


land, Blackwell Scientitic 
Intracranial Tumour, Brain 27-490 S08, 


Cushing, H 


i Series ot 


Signs of 


tlising 


Pumours: Not 


20") Verified Cases with Surgical 


Intracranial 
upon 
Mortality Percentages Pertaining Phereto, Spring 


held, Hl, Charles ¢ Phomas, Publisher, 1932 


», Cushing, H Strangulation of Nervi Ab 
ducentes by Lateral Branches of the Basilar Artery 
nm Cases of Brain Tumour, Brain 333 :204-23 
(lune) 1910 

6. Cushing, H Pumors of the Nervus Acusticu 
and Syndrome of the Cerebellopontile Angle, Phila 
delplua, W. Saunders Company, 1917 

7. Cushing, H., and Eisenhardt, | Meningi 
omas Their Classification, Regional Behaviour 
Life History, and Surgical End Results. Spring 
field, Il, Charles ¢ Phomas, Publisher, 1938 

Pas Diez, M \ Ophthalmologic Syndromes A 


Frontal Lobe, 
argent. 60:194-200 (April) 1946 

Smith, \W \ 
\ Review of 100° Verified Case 
410-308-359. 1927 


sociated Tumors of the 
Asoc. meéd 
9 Dowman, ¢ | and 


Pumeors \ 


cramal 
lr. South. S. A 
10. Foerster, O., and Gagel. O Lie 
Fumoren der Oblongata, Pons und des Mesen 
Zischr. ges. Neurol. uo P 

1LO40 

ll. Gannet 


det Schlatelappentumoren 


encephaler 
cepl alon veluat 108 
295-331, 
and Stietler, G Zu 
Arch. Psyehiat 


Svinptor 


101 2399-451, 1933 

12. Globus, J. and Silverstone, S. Mo: Diag 
nostic Value of Defects in’ Visual) Field und 
Other Ocular Disturbances, Associated witl Supt 
fentorial Tumors of the Brain, Arch. Ophth. 14 
325-386 (Sept.) 1935 

13. Havmaker, W ing Focal Diagnosi 
Neurological Diseases, St. Louis, \ Mosh 


Company, 1956 


14. Jetferson, G The Tentonal Pressure 


Arch. Neurol, & Psychiat. 40:857-876 (Noy 
103% 

15. Jetferson, G Iextrasellar Extension ot 
Pituitary Adenomas, President’s Addre 
Roy. Soc. Med. 33:433-458 (Mav) 1940 

16. Kennedy, F Symptomatology of Tempore 
sphenoidal Tumors, Arch. Int. Med. &°317-350 


(Sept ) 1911 

17 Kernohan, | W., and Woltman, Il \\ 
Incisura of the Crus Due to Contralateral 
Arch. Neurol. & 


1929 


Bran 
Pumor, Psychiat :274-2 


(keb.) 


|| 
te 
ain 
Parson 
71/187 
OF 


A, M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATR) 


18. Kessler, E.: Ober Haufigkeit, Aetiologie und 
Prognose der Augenmuskellahmungen, Confinia 
neurol. 4:159-170, 1942 

19 Kestenbaum, A.: Clinical Methods of Neuro 
Ophthalmologic Examination, New York, Grune & 
Stratton, Inc., 1946 

20. Kolodny, A.: Symptomatology of Tumor of 
the Frontal Lobe, Arch. Neurol. & Psychiat. 21 
1107-1127 (May) 1929 


21. Kolodny, A.: Symptomatology of Tumours 
of the ‘Temporal Lobe, Brain 51 :385 417 (Oct.) 
192% 

22. Lyle, D. Neuro-Ophthalmology, Spring 
field, Hl, Charles C Thomas, Publisher, 1945 

23. Foerster, O.; Gagel, O., and Mahoney, W 
Die encephalen Tumoren des verlangerten Markes, 
der Brucke und des Mittelhirns, Arch. Psychiat 
110:1-74, 1939 

24. Mever, A Herniation of the Brain, Arch 
Neurol, & Psychiat. 4:387-400 (Oct.) 1920 

25. Moersch, F. P.; Craig, W. McK., and Kerno 
han, J. W.: Tumors of the Brain in Aged Persons, 
Arch. Neurol. & Psychiat 45 :235-245 (Feb.) 1941 

26. Rowe, S. N.: Verified Tumor of Temporal 
Lobe: Critical Review of 52 Cases, Arch. Neurol 
& Psychiat. 30:824-842 (Oct.) 1933 

27. Sanford, H. S. and Bair, H. L Visual 
Disturbances Associated with Tumors of the 
Femporal Lobe, Arch. Neurol. & Psychiat. 42 :21-43 
(luly) 1939 

28. Schlesinger, B Syndrome of Fibrillary 
Astron ytomas of the ‘Temporal Lobe, Arch Neurol 
& Psvehiat. 29:843-854 (April) 1933 


29. Schwarz, G. A., and Rosner, A. A.: Clinico- 


pathologic Consideration of Displacement and 


Herniation of Hippocampal Gyrus Through In- 
cisura Tentorii, Arch. Neurol. & Psychiat. 43 :1040- 
1044 (May) 1940. 

30. Schwarz, G. A., and Rosner, A. A Dis- 
placement and Herniation of Hippocampal Gyrus 
Through Incisura Tentorii, Arch. Neurol. & 
Psychiat. 46:297-321 (Aug.) 1941. 

31. Spiegel, E. A., and Sommer, I.: Neurology 
of the Eye, Ear, Nose, and Throat, New York, 
Grune & Stratton, Inc., 1944. 

32. Torkildsen, A statistisk belysning av 
353 delvis vertifiserte tilfelle av intrakraniell tumor, 
Norsk mag. legevidensk. 99 :137 (Feb.) 1938 

33. Torkildsen, A.: Ein Beitrag zur Klinik der 
Frontaltumoren, Zentralbl. Neurochir. 2:291-300 
(Jan.) 1938 

34. Torkildsen, A.: Frontale intracramielle avul 
sters klinik, Norsk mag. legevidensk. 99 :310-325 
(March) 1938 

35. Torkildsen, A.: Nogen bemerkninger om 
svulster i bakre skallegrop, Norsk mag. legi 
vidensk. 99:495-511 (May) 1938 

36. Torkildsen, A.: Om funn og symptomer ved 
temporale og occipitale tumores, Norsk mag 
legevidensk. 99 :996-1013 (Sept.) 1938 

37. Voris, H. C., and Adson, A. W.: Tumors of 
the Corpus Callosum: Pathologic and Clinical 
Study, Arch. Neurol. & Psychiat. 34:965-972 
(Nov.) 1935 

38. Voris, H. C.; Adson, A. W., and Moersch, 
Kk. Po: Tumors of the Frontal Lobe: Clinical Ob- 
servations in a Series Verified Microscopically, 
J. A.M. A. 104:93-99 (Jan. 12) 1935 


72/188 
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KpireD BY Dr. BERNARD J. ALPERS 


Physiology and Biochemistry 


THE ELECTROMYOGRAM IN MyxepEMA. S. S. Watpstern, D. Bronsky, H. Bo Sueiprer, and 

Y. T. Orster, A.M. A. Arch. Int. Med. 101:97 (Jan.) 1958 

The authors conducted electromyographic studies upon 20 patients with myxedema and 
6 patients with thyrotoxic myopathy. The latter group showed no abnormal findings, but the 
patients with myxedema displayed altered electrical activity of the musculature, which could 
be divided roughly into four different patterns: (a) polyphasic motor-unit action potentials ; 
(hb) low-voltage, irregularly timed potentials of short duration following voluntary motion; 
(c) irregular potentials of excessive voltage outlasting by several times the electrode move 
ments or reflex hammer stimulus, and (d) repetitive potentials following reflex motion. The 
abnormalities vanished after successful treatment of the myxedema. Slow, prolonged muscle 
contraction with delayed relaxation is considered to be one of the most characteristic clinical 
diagnostic features of myxedema. This muscular reaction is to be differentiated from the 
myotonic reaction, which may rarely coexist 
PARSONS, Montrose, N. 


Srupies iN Mecuanisms. A.M. Ostrecp, H. Goopens, and 1H. G. Worrr, A. M.A 
Arch. Int. Med. 101:755 (April) 1958 

The authors summarize the results of a number of their recent studies of tissue changes 
accompanying migraine which tend to suggest the pharmacologic properties of the pain 
threshold-lowering substance active in the attacks. Some of the physiologic characteristics of 
this substance include its capacity for producing vasodilatation, increasing vascular permeability 
and tissue vulnerability, and lowering pain thresholds for relatively prolonged periods of time 
Pharmacologically, the substance is water-soluble, is contained in ultrafiltrate, and is antago 
nized neither by antihistaminics nor by atropine. These features are exhibited by extracts of 
subsurface edema fluid appearing in relation to migraine attacks, as well as by certain known 
pain initiators, such as serotonin and bradykinin 
Montrose, N \ 


AKSONS, 


SERUM MAGNESIUM IN ReNAL Diseases. W. and |. F. HAMMARSTEN, A. M.A 
Arch. Int. Med. 102:5 (July) 1958 


Serum magnesium determinations were conducted on four groups of subjects: normal 


patients with renal disease without azotemia, patients with renal disease with azotemia and 


without central nervous system depression, and uremic patients with central nervous systen 
depression. In the last two groups only there was found to be a significant elevation in serum 
magnesium which correlated closely with the NPN and with EKG signs of depression of the 
conduction system. The level of magnesium could also be correlated with signs of central 
nervous system depression, such as listlessness, stupor, and coma. Inasmuch as magnesium i 
frequently given to reduce intracranial pressure in patients having “pseudouremic” syndrome, it 
is well to distinguish this condition from uremia, in the presence of which magnesium admin 
istration may lead to disastrous results. In the treatment of cerebral depression due to uremia 
itself, the use of magnesium is distinctly contraindicated. Patients with renal involvement not 
associated with azotemia may have hypomagnesemia, which produces a neurologic syndrome 


consisting of tremor, athetosis, and confusion, a picture encountered in three patient tudied 


in this group. This condition may be ameliorated by the administration of magnesium 


N 


ARSON Montrose, 


ENEMA INDUCED PorassiuM Loss IN PATIENTS WitH DiseAses oF THE SPINAL Corp AND 


Caupa Eguina. F. and M. F. Dunninc, Am. J. M. Se. 233:387 (April) 1957 


Iknema returns from 8 control patients, 10 patients with paraplegia, 18 patients with polio 
myelitis, and 2 patients with cauda equina lesions were analyzed for potassium. Tap water was 
used for the enemas. Patients with spinal-cord or lumbosacral-nerve-root disease lost twice as 
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uch potassium in their stool as did normal subjects. Despite K loss in the stool, the neurological 
patients showed no tendency to conserve K in subsequent enema evacuations, and there was 
ot sufficient reduction of urinary excretion of K to prevent a reduction in serum K. The in 
reased volumes of fluid and the greater time required to effect bowel evacuation may have 
ontributed to the Ko los Phe present study demonstrates the need for early bowel trams 
rt ucl patient to avoid stool potassium losses by enemas 


Bertin, Mount Vernon, N. ¥ 


of INTRACRANIAL Lesions on Hlicu Brioop Pressure \. M. Ostrecp, Am. | 
M. Se. 235:539 (May) 1958 
The funetioning of the brain has been implicated as a sigmificant factor in the genesis of 


igh blow! pressure. In order to test this thesis, the author studied a group of 14 untreated 


pertensive patients Pwo had had frontal lobe and two temporal lobe excisions; tive had 
cningiomas two had acoustn und three had cerebral vascular lesions \n ex 
ploration of the brain had been carried out in 13 cases. There were no indications that there 


existed other than “essential” causes of hypertension. The presence of the cerebral lesion did not 


iter renal function even im those imstances in which altered mentation resulted in apathy and 


owered drive. In two subjects who did develop a lowering of blood pressure following the 
erebral lesions, there was personality and intellectual deterioration, “Pwo subjects with bitrontal 
lesion ud one with acoustic neuroma exhibited elevations of blood pressure atter stress 
nterviews, but one subject with a large parietal and another with a bifrontal lesion exhibited 
1 such response. In two subjects whose hypertension persisted, after cerebral lesions, ganglion 


blocking agents lowered the blood pressure The thesis is advanced that no one part of the 


erebral cortex is preeminently important in mitigating or maintaining hypertension or the 


pacity to respond to stresstul events with pressor episodes 


Bertin, Mount Vernon, ¥ 


or Dierary ro THE DeCARBOXYLASE 
riviry of Rat Kipney. |. A. Buzarp and P. DD. Nyren, |. Biol. Chem. 229:409 ( Nov.) 


hydroxytryptophan decarboxylase occurs in brain, it is of interest that Buzard and 
ch found the enzyme in rat's kidney to be a typical pyridoxal phosphate requiring one 
It is somewhat less sensitive to vitamin By deficrency than cysteme sulfimic acid decarboxylase, 


but more sensitive than glutamic acid decarboxylase. Both the apoenzyme and the coenzyme 


wtivities of rat's kidney tissue are reduced by vitamin By deticiency. The coenzyme activity ts 


nsitive 


Pace, Cleveland 


or Farry Acips VIL. Conversion or y-LINOLENIC 
J. Meap and R J}. Biol. Chem. 229; 575, (Dee.) 1957 


acid is formed in the body by the addition of the two carbon atoms of acetate 


VR ACTEIDON 
\rachidonse 


to the carboxyl group of linolere acid and by the removal of four hydrogen atoms to torm 


two additional double bonds. Mead and Howton found that when methyl y-linolenate-1-C"* was 
fed to rats, the sole highly active fatty acid was arachidonie Phe results support the view 
that linolenic acid is an intermediate in the conversion of linoleic to arachidonic acid 


Pace, Cleveland 


PRECURSORS OF SQUALENE AND Drrurt, Raptnowrrz, Ro an 


( Dee.) 1957 


S. Guerin, |. Biol. Chem. 229:825 


Mevalonic acid ts incorporated directly mite squalene ind) cholesterol by liver 
iomogenates with little randomization of isotopes before polymerization. Synthetic 3’-C''-3 
hydroxy-3-methylglutaric acid is not so mcorporated. The previously reported biological activity 
of this substance may be attributed to an unidentified impurity. Further, it has been shown 
that mevalonic acid is incorporated into farnesenic acid by rat liver enzymes, and that ©" 
farnesenic acid is incorporated into cholesterol 


Pace, Cleveland 


MONOAMINE OXIDAS! 


PROPERTIES AND ACTIONS ON SEROTONIN 
G. Reperecp, and S. Upenertenp, |. Biol. Chem. 229:953 (Dee.) 1957 


Hl. 


\ purified monamine oxidase from guinea pig liver converts serotonin to 5-hydroxyindole 


wetic acid via 5-hydroxvindoleacetaldehyvde. The aldehyde is then converted to the acid by a 


"4,190 
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diphosphopyridine nucleotide (DPN )-linked system. Quantit 


ative conversion of serotonin could 
he obtained 


The substrate specificity of the soluble enzvme was similar to that 


of mitochondrial 
monamine Oxidase 


Pace, Cleveland 

L-CYSTATHIONINE IN HUMAN Brain. H. ALLAN, S. Moor 
Chem. 230:707 (Feb.) 1958 

Tallan, Moore, 


brain in concentrations ranging trom 22.5 1 


and W. H. |. Biol 


and Stein have shown the presence of t-cvstathionine in extracts of human 


0 56.6 mg/100 gm. wet weight of tissue. Humar 
liver, kidney, and muscle contain less than 1 me. % of evstathionine Other species contained 
less than 4 mg. %, except the brains of rhesus monkeys, which contained 12.8 me. %. The 


brain of the horseshoe crah, In contrast, contamed 15 mye. %, but the concentration of nearly 


all of the accompanying amino acids was nearly tentold that found in 1 


rams of other species 
lhis is the first demonstration that cystathionine is 


a normal constituent of mammalian tissue 


Cystathionine is found in the metabolic conversion of methionine to evsteine 


Pace, Cleveland 
ENzYMAtic FORMATION OF LECITHIN FROM 


S. Bo Weiss. SW SMITH, 
(March) 1958 


DirtospHatre CHOLINE AND 1,2 
and | KENNEDY, |. Biol Chem 231 :53 


Previous work has shown the function ot eytidine coenzymes in the enzymatic sviithesis 


of lecithin, phosphatidylethanolamine, and sphingomyelin 


the properties of phosphorylcholine-glyceride transterase, which catalyzes the reaction con 


verting cytidine diphosphate choline and p-1, 2-dielvceride to lecithin. The enzyme used was 
the particulate 


Iractions trom chicken or rat liver containing both 


Phe present study describes some ot 


mitochondria and microsomes 
Pace, Cleveland 
CHEMICAL NATURE OF MONOPHOSPHOINOSITIDES. [) | 


HANAHAN and |. Bio 
Chem. 231:813 (April) 1958 


The phosphoinositides have not been a clearly de fined group in the family of lipids. Haaser 


and Olley have studied the chemical nature oj highly purified, metal-containing monophosphome 


sitides of rat and beef liver and yeast Hyd 


rolysis yielded glycerides and inositol monophosphate 
The most probable structure, derived from 


a variety of optical measurements, is 


a cacy) 
derivative of glycerylphosphorylinositol (phosphatidyl inositol) 


P AGE, Clevel:and 


PHE QuaNtirative HIsrocHEMISTRY OF THI BRAIN OF Giucose METAROLI 


M. V. Buen, O. H Lowry, N. R. Rorerts. M. \W CHANG, and KappHaun, Biol 
Chem, 232:979 (June) 195% 

Micromethods vahidated for use on trozen-dried) brain have been devised 
phosphoglucoisomerase,  phosphofructokir 
phosphoglucomutase in lug. or 


hor measurement 
hexokinase, 


Lise, phosphor ane 
of tissue These, combined wit! 


existing methods for 
aldolase and vlucose 6-phosphate dehydrogenase, 


ave been used to measure seven n 


enzymes ot hexose metabolism in five white tracts, two molecular lavers, two laver ' 
bodies, and a laver ot packed dendrites tron rabbit bran enzymes were lower 
cell lavers than in other areas, while white tract varied 
Heavily myelinated tracts are low in hexokinase activity but rich in elucose-6 dil 
The other five enzymes were about as active on a fat-free dry-weight basis as the cell-bod 
laver. The enzymes of hexose metabolism tend. Vary in a parallel fashion 


Pace, Cleveland 
\ Srupy or A rrom Ox 


BRAIN ENBERG and 
232:1031 (June) 1958 


HARGAKH 


“Mucolipids” are defined as water-soluble pid polymers of high molecular weieht cos 
tuning fatty acid, a sphingosine-like base, hexose, amino sueat lalic acid or related substanes 
ind sometimes additional components, such as peptides, A complex ampholytic miu olipid hi 


lomogeneous under electrophoresis 
Phe calculated molecular weivht is The 


been isolated from ox brain which is | and ultracentrifugation 
molecules per n neolipid 

(mainly lignoceri 101; sphingosine, hexose (yvalactose 
ind glucose, andl the ratio of & 1), 234: 


number of component 
molecule is as follows latty acid 


| acid. 151. A 
acet vlgalactosamine, 36, and amime acid, 


Chen 
Pace, Cleveland 
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THe ENzyMatic SYNTHESIS OF SPHINGOSINE. R. O. Brapy and G. J. Kova, J. Biol. Chem 
233: 26 (July) 1958 

Enzyme preparations from rat brain are able to incorporate L-serine-U-C™ or pi-serine-3-C™ 
into Carbons 1 and 2 of sphingosine. Carbons 3 to 18 originate from palmityl coenzyme A 
Sphingosine synthesis requires reduced triphosphopyridine nucleotide, pyridoxal phosphate, and 
manganese ions. An enzyme has been found in brain which catalyzes the reduction of palmityl 
coenzyme A by reduced triphosphopyridine nucleotide. The primary product of the condensing 
reaction appears to be dihydrosphingosine. The demonstration of the enzymatic reduction of 
Safranin To but not diphosphopyridine nucleotide by dihydrosphingosine suggests that the 
oxidation of dihydrosphingosine to sphingosine is catalyzed by a flavoprotein 


Pace, Cleveland 


Pur ActivATING Errecr or AbENOSINE TRIPHOSPHATE ON BRAIN AbENYLIC DEAMINASI 

Menpicino and |. A. Munrz, J. Biol. Chem. 233:178 (July) 1958 

Acetone extracts of dog brain contains an enzyme capable of deaminating adenosine-5’ 
phosphate only in the presence of adenosinetriphosphate. It has been purified twentyfold and 
has been shown to have an absolute requirement of relatively high levels of ATP, which has 
a specific activating effect not attributable to catalytic quantities of other contaminating 
triphosphates. Experiments with P® labeled adenosine-5’-phosphate show it to be the direct 
ource of the mosinic acid formed. ATP is recovered at the end of the reaction 

Pace, Cleveland 


Lestons Cars FottowinGc R. P 
Bunce and P. H. Serreace, J. Neuropath. & Exper. Neurol. 16:471 (Oct.) 1957 
Phirty-one cats were subjected to various forms of cerebrospinal fluid barbotage im an 

ittempt to explain partial paralysis of the posterior extremities noted in previous experiments 

Fhe animals were anesthetized, and a 20-gauge needle was introduced into the cisterna magna 

Phe experimental procedure involved withdrawal and reinjection of cerebrospinal fluid through the 

cisterna puncture needle. One cubic centimeter was gently aspirated over 2 to 3 minutes 

wid, after 5 minutes, was reinjected forcibly in 10 seconds, this procedure being repeated 5 

tor 25 tome Several interesting findings were noted: 1. Of the 31 cats subjected to forced CSk 

injection, 15 developed definite and lasting neurological deficits, varying from near-complete 
to frank but minor disturbances in gait involving only the posterior extremities, with no 
alteration to painful stimuli and no muscle atrophy, 2. The neurological deficiency occurred 
maximally during the second postoperation week. 3. No correlation was noted between the 
number of times 1 ce. of fluid was exchanged and the resultant neurological deficit. 4. The 
amount of CSF exchanged did not necessarily determine the amount of damage. 5. Almost 
without exception, all animals demonstrated some improvement after suffering an initial maximal 
neurological deficit. 6. Neuropathologic studies indicated a shallow band of demyelination of 
the white matter over the periphery of the upper spinal cord and lower medulla—that part ot 
the central nervous system directly related to the puncture site. This was followed in 120-300 


days by evidence of reconstruction of myelin sheaths in these areas. The authors suggest that 


cystic fluid pockets in the subdural or subarachnoid space may have compressed the surface 


structures of the cord and brain stem, or that the cerebrospinal fluid might be rendered toxic 
by the pumping procedures 
AIGNER, Rochester, Minn 


IN) NoRMAL AND Diskasep ELUMAN SKELETAL Muscie. B. Beckerr and 

G. He. Bourne, |. Neuropath. & Exper. Neurol. 17:199 (April) 1958. 

Using a special technique, the authors attempted to demonstrate the enzyme 5-nucleotidase 
in human skeletal muscles derived by biopsy. In normal muscle little or no enzyme activity 
was shown—any activity present was entirely restricted to connective tissue elements. There 
was an increase of the enzyme activity whenever muscle fiber atrophy and destruction, with 
replacement by dense connective tissue, was present, irrespective of clinical diagnosis. The 
possibility of using 5-nucleotidase-activity inhibitor in cases in which the enzyme was increased 
Is suggested 

AIGNER, Rochester, Minn 


Liver FUNCTION AND Liver TREATMENT IN ENDOGENOUS PsycHosEs. G. YASARGIL, Psychiat 
et neurol, 135:401 (June) 1958 
Yasargil assessed liver function in a group of 274 psychotic patients by means of the 


hippuric acid clearance test. It was found to be pathologic in 72% of patients with so-called 
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endogenous psychoses (schizophrenia, manic-depressive psychosis, involutional and reactive 


depressions, etc.), and only one factor, namely, the degree of severity of the mental disorder, 


could be correlated with the disturbance in liver function as measured by this test 


For 
90% of the most disturbed patients the results of the hippuric 


acid exeretion test were either 
positive or suggestive, as compared with 8% of. the “quiet” yroups 


This observation held 
true for patients receiving various forms of treatment, including electroconvulsive and insulin 
coma therapy, as well as leukotomy. A group of 82 patients received longitudinal studies 


showing alterations in liver function tests paralleling the fluctuations in mental state, occurring 
either spontaneously or in association with one or another of the above forms of treatment 
These findings, which are assumed to reflect an expression of metabolic change seen in the 


disturbed phases of mental illness, are of particular interest, in view of the unencouraging 
results obtained by investigators who have previously attempted to treat these psychoses by the 


use of liver preparations 
PARSONS, Montrose, N \ 
Morok Conpiriontnc During tHe W AKING STATE AND SLEEP 


Stupy In NormMat Man. A. Rocer, E. M SOKALOV, and L. G 
460 (June) 1957 


PROENCEPHALOGRAPHK 


VoORONIN, Rev. neurol. 96 


Twelve normal subjects, students at the | niversity of Moscow, 18 to 23 Ve: ot ave, were 
studied to ascertain the variations in EG, cardiac rhythms, psychogalvanic responses, and 


electromyograms in response to visual and proprioceptive stimuli, After a period which 


these two stimuli were presented in) random sequence, the visual stimulus was presented for 


four seconds, and then for the next three seconds the visual stimulus was presented while the 


right hand was being passively extended. Motion of the hand imitially had 


a diffuse etlect on 
the EEG, but after a variable number of 


repetitions the excitatory reaction at the Rolandic 


region was blocked. Visual stimulation apphed to subjects with eyes closed readily blocked 


the rhythms of the parieto-occipital and Rolandic regions. Repetitive visual stimuli were less 


effective than proprioceptive stimuli in’ blocking cerebral rhythms. When the stimuli were 


combined, the visual stimulus was without effect on the EEG, and not until the proprioceptive 


stimulus was introduced was there a blockage of the kkeG, in 19 out of 30 trial Repetitive 


stimulation, visual and or proprioceptive after a period ol habituation, induced a state ot 


cortical inhibition characterized by slow waves During the slow-wave activity, visual stimuli 


had no effect, but proprioceptive stimuli evoked alpha activity posteriorly and beta activity 


in the Rolandic area, lasting 5-15 seconds after cessation of stimulation. It was inferred that 


there is a diffuse, nonspecific primitive system contributing a “cortical tonus” essential for 


conditioning and dependent on the excitatory mbhibitory effects o1 subcortical centers 


Bertin, Mount Vernon, N.Y 


DiIsTURBANCE OF CEREBRAL Bioop CIRCULATION IN 


or Myocarpiat INFARCTION 
M. J. Metikova, Klin. med. 4:23, 1956 


Phe relationship between the acute vascular disturbances u 


1 the myocardium in the presence 


ofan intarction and the disturbanee of the cerebral blood circulation Was Investigated. To thi 


end, 130 case reports of patients with myocardial infarction were studied, and clinical examina 


tions were carried out in 14 patients with myocardial infarction accon pamied by disturbances 


of the cerebral blood circulation. In 9 out of 13 cases ending in death, examination of the 


brain was performed. The regularity of vascular disturbances mm the brain during the acute 


Stage Of myocardial infarction was established, Besides slight. t1 insient neurological symptom 


gross organic disturbances of the CNS functions were observed, which sometimes ma 


clinical picture of the acute heart lesion. The histological examinations of the brain ine; 


case revealed morphological chanyes in the vessels during the acute stave ot myocardial 


farction, Marked fluctuations of tone and increase of permeability, with extravasations 


plasma and diapedetic hemorrhages, were found. The changes in the nerve cells and ghia 


secondary and caused by oxygen deficiency and cerebral edema. The morphological changes are 


uniform and more marked in cases of hypertension than in cases of normal blood pressure 


The prominence and character of the cerebral disturbances show that the angioplasty change 


depend on neurohumoral factors caused by the heart lesion and also by atherosclerosis of the 


brain vessels 


\PROSINA, Moscow 
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VESTIBULAR STIMULATION OF THE OPTICOSPATIAL PERCEPTION IN FocaL LESIONS 
CEREBRAL Cortex. Z. S. Bein and F. M. Loserevicn, Zhur nevropat. psikhiat 

34, 1957 
\ study was made of the role of the vestibular apparatus in various types of disturbance 
of opticospatial analysis and synthesis due to lesions of the parieto-oecipital cortical systems 
For this purpose psychological and specialized otoneurological investigations (calorization and 
rotation) were performed on patients with focal traumatic lesions of the left cerebral cortex 
mn stimulation of the vestibular apparatus, all these patients showed slowing of their psychic 
reactions. In parieto-occipital localization of the lesion a transient deterioration of opticospatial 
perception was a characteristic feature Patients with lesions of the temporofrontal and 
parietal regions showed no obvious changes in opticospatial perception, in spite 
of the appearance (as a result of stimulation) of vertigo. In patients with compensated (by 
means Of special remedial imstruction) disturbances, stimulation of the vestibular apparatus 
evoked transient failure to compensation In slight degrees of disturbance of opticospatial 
perception, stimulation of the vestibular apparatus temporarily improved this perception, as a 
result of the influence of frontal afferentation. These findings confirm the existence of a most 
timate connection between the vestibular system and the parieto-oceipital areas of the cortex 


GOLLAND, Moscow 


Neuropathology 


PRIMARY SARCOMA OF THE LEPTOMENINGES \. KANE and J. M. Forry, 

\. M.A. Arch. Int. Med. 101:333 (Feb.) 1958 

Kane and Foley report a 62-year-old patient with reticulum-cell sarcoma simulating chroni: 
meningitis and presenting a nonspecihie clinical picture ot headache and progressive dementia 
Pathological findings included massive perivascular and perineural leptomeningeal infiltration 
with sheets of reticulum cells involving vessels and sparing dura and the systemic lymphoid 
system. The differential diagnosis is that of chronic meningitis, such as that due to tuberculosis 
wid fungus disease, as well as metastatic carcinoma 


PARSONS, Montrose, N.Y 


OF THE GLIOMA oF THE Ovric Nervi \ Strupy with SILver CARBONATI . Liss 

and Ro Worrer, A. M.A. Arch Ophth 58 ( Nov.) 1957 

Liss and Wolter report on the histology of glioma of the optic nerve as worked out with the 
silver carbonate method. The pathologic material was obtained from a tumor of the left epti 
nerve a 4%.-year-old child. The cellular elements which formed the tumor were of three 
types (1) elongated, or spindle-formed, mostly bipolar, Schwann elements; (2) round, 
multipolar oliyodendroeytes, and (3) cells of the astroevte series, particularly astroblasts 
The commonest cells were those of the Sehwannoid type, which are identical with the long 
cells of Hortega. In addition, there were numerous forms which mimic oligodendrocytes of 
Land other definitely identified as blastomatous oligodendroblasts. A third variety was 
less well differentiated-—they were large elements similar to astroblasts 


Philadelphia 


HOKDOMA—UNCOMMON Destructive Lesion or Crreprospinat Axis. C. M. Greenwatp. 

Meaney, and R. C. Hucues, |. A. M. A. 163:1240 ¢ \pril 6) 1957 

Gsreenwald and lis co-workers illustrate the ditheulty of making a diagnosis of chordoma 
by desenbing the roentgen findings in 20 cases. In 10 cases the lesions arose trom the base 
of the skull; 6 lesions were vertebral, and 4, sacrococeygeal. Chordoma is an uncommon 
neoplasm of notochordal origin that must be considered in diagnosis of the destructive lesions 
occurring trom the base of the skull to the coeeyx. The clinical findings will varv with the 
level of the lesion, as will the differential diagnosis. Symptoms are of long duration, and a 
preoperative diagnosis is uncommon. The vertebral location is least’ commen: however, this 
was not true m this series. The radiographic tindings in chordoma are not diagnostic at amy 
level and are most variable in the vertebral lesion. The variable features include site, extent. 
and direction of growth, degree of bony destruction, the soft-tissue component, the osteoly tic 


or osteoblastic nature of the lesion, and the condition of the interspace 


\cpers, Philadelphia 
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PROGRESSIVE DETERIORATING Dist ASES OF INFANCY First COMMUNICATION BENDA and 


J. C. | Neuropath. & Exper. Neurol. 17-205 \pril) 1958 


\mong the Various factors which eventually lead to severe 


childhood, the progressive deterioration 
difficulties to 


mental deficieney in infaney and 
of initially normal-appearing infants presents great 
the clinician and the neuropathologist \pparently, not the 


result: of prenatal 
developmental disorders the product of birth 


mjunes or postnatal imfeectious processes 
these deticien les are otten termed ihiopathic, even though a metabolic disordet may be sus 
pee ted 


The authors report three cases of progressive deterioration in initially normal 


Infants, all 
associated with seizures, blindness, and tetraple 


wha lhe first two are in siblings the 


other sibling being reported as normal Phe third 
had a cherry-red spot in the retina, 


third 
involved one of two siblings, the patient 
suggestive Of amaurotic idiocy Phe three patients died 
under the age of 5 vears. The varying durations of illness revealed that the 


pathologie process 
at a different stage of development In each case 


was present Histopathologic studies reveale: 


im Cases 1 and 3 a leukoencephalopathy, with almost complete demyelination of white 4 


in the patterns usually referred to as Schilder’s Phe 


second case revealed less demyelmnation 


ivpe of scleroth patch The wt 
third case represented histologically 


but it was localized, representi matter 
Pay-Sachs amaurotic idiocy 

\Ithough the cases are not intended to represent the same metabeoln disea 
suggest a search for a common denominator Involving both white and ot 


ty matter — probabl 
the nature of a venetic enzyme, which 


attects the whole nervous svstem in the proce ot 


building up and maintenance 


VIGNER, Rochester. Mim 


SOME OBSERVATIONS ON THEI CONGENITAL 


Dr rORMITY CENTRAL Nervot Sy 
KNOWN AS THE ARNOLD-CHIARI MALFORMATION 


Neuropath. & Exper. Neurol. 17-255 April) 1958 


Danie. and S. J. Srricn. J 


Daniel and Strich discuss the matonucal tindings in 26 cases of the \rnold-Chiart deformity 
The cases included 15° mal md 11 female infants. ranging trom stillborn to the ave of 
months. The ire as follows: \ “tail” of cerebellar tissue Is displaced inte 
the cervical region le vertebral canal. This is the nodule of the vermis and not herniated 
tonsil In one case it was 4 em long, reaching thie level of the event] 


cervical vertebra, while 
in others it was only a short, thich 


Process cerebellum 4 Marke elongation und 
involve chiefly the medulla and fourtl 
s often flat and hardly distineuishabl 


downward 
displacement of the brain stem ventricle but) melude 


also the pons, which | 


Irom the medulla Vhie bram ten 
extends into the spinal canal irre spective of whether the “tail” is long or short. 3 Frequently 
the gracile and cuneate tubercles are bent back upon themselves, overlapping the dorsal aspect 
of the cord and thus flattening it $ In all cases the cervical nerve roots are crowded and 
take an ascending course Also, the cranial nerves rum in tomuch more rostral direetion and 
are longer than usual especialy the sixth. 5. The teetal plate is ofter sloped. like beak, the 
ipex ot hich is formed by the inferior colliculus. 6. The amount of hydrocephalus varie 
from slight to gross dilatation of the later il ventricle, 7. The posterior tossa is much smaller 
than normal, with low attachment « the tentorium ce rebelli, often to the 


margin of the 
Magnum 3 All cases had a spina bitida 


and myelomeningocels 10.) Eleven case 
hypertrophy of the bladder without obstruction. The authors suggest that the abnormalities 
the central nervous system ce velop early in embryonic life and 1 


clongation « 
stem mav he due to the failure of the flexure to torn a the author 
that this deformity should be considered In any Infant wath a meningocele particularly, 
meningomyelocel \lso, dangers of attempting cisternal puncture in infants 
obviously dangerous 


\IGNER Roche ster, Minn 


Srupies ON Screrosis Viewen AS A 


HRONTC 
Of 


NATED ENCEPHALOMYELITIS.” T] SCLEROSIS CINERE 
FerkARO, Neuropath. & | xper. Neurol. 17-27% 


422/48 ( April) 


ALLERGIC ok Toxic ALLERGIC). A 
1958 


Ferraro supports the idea that no appreciable differences EXISt between multiple 
sclerosis, the early stages of multiple sclerosis, and the acute or subacute varieties of the 


disseminated encephalomyelitides In the last category hye mncludes (a) the 


encephalor Clitich 
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following infectious exanthematoid diseases im children (measles, varicella, variola, scarlet 


fever, rubella, etc.); (6b) those following generally mild infectious conditions (influenza, 
coryza, pneumonia, ete.) in children and adults; (¢) spontaneous encephalomyelitis not clearly 
related to definite etiologic agents, and (d) the forms following antismallpox and antirabies 
vaccination, The differentiation which relied primarily on the value of a history of relapses 
and remissions which were seen in multiple sclerosis has lost its importance, since such 
remissions may occur also in the various types of acute disseminated encephalomyelitis 
Pathologically, no appreciable differences exist among the lesions of acute disseminated 
encephalomyelitis, the postvaccinal encephalomyelitides, acute multiple sclerosis, and the 
acute foci related to relapses in chronic multiple sclerosis. The author proposes, therefore, 
to label multiple sclerosis as a “chronic variety of disseminated encephalomyelitis.” Multiple 
clerosis may then represent the chronic stage of an acute disseminated encephalomyelitis, 
and not a transformation from one disease into another. He also feels that immunobiological 
factors determine whether a case will be a simple acute and reversible encephalomyelitis or 
a chronic, progressive process. As for etiopathogenesis, the author proposes a common ground, 
which he calls infectious-allergic or toxic-allergic. The toxic or infectious etiologic agent 
may vary im different groups of cases, but in all it must combine with a partial antigen to 
create a complete “demyelinating encephalogenic antigen,” which will trigger off an allergic 
reaction. ‘Therefore the ultimate pathogenic mechanism responsible for the clinicopathologic 
changes will remain an allergic one 
AIGNER, Rochester, Minn 


REMINISCENT OF CREUTZFELDT-JAKOB’S SYNDROME: A’ CLINICO 
Parnovocic Revorr or A Case. G. A. Senwarz and L. J. Barrows, J. Neuropath. & 
exper. Neurol, 17:352 (April) 1958 
Schwarz and Barrows report a case of polioencephalomyelopathy which is consistent with 

Creutzfeldt-Jakob syndrome. Their patient was a man who began to have his first neurologic 

disease in his early 50's. The difficulty began with diplopia and ataxia, which progressed 

to severe generalized imcoordination with dysarthria, dysphagia, and nystagmus. Later in 
the course of the disease a diffuse muscle wasting, rigidity, and emotional disturbances ap 
peared. No evidence of pyramidal involvement was seen 

Postmortem examination revealed no evidence of demyelinating disease. There was in 
the cerebellum almost complete absence of Purkinje cells and a diffuse thinning of the 
yranule cells, without any inflammatory reaction. The midbrain, pons, and medulla oblongata 
revealed neuronal alterations and ghal nodes scattered in these areas. These changes sug 
vested more recent and persisting pathologie activity. There was also a highly developed 
reactive astroeytic change in the anterior horns, and in the thoracic cord perivascular 
infiltrations and neutral fat could be demonstrated, suggesting that the acute disease was 
continuing in this portion of the central nervous system. The cerebrum = was essentially 
normil The authors review the 31 cases of Creutzfeldt-Jakob syndrome which have been 

reported in the literature to date The prouressive destruction of neuronal erouUps with a 

remarkably abundant response of glia seen in their cases seemed to be the major feature 

of the pathology of this syndrome and is perhaps the chief similarity which ties the cases 


together. Clinically and pathologically, however, there are tremendous variations between 


the various cases in this category im the literature. It is vested that the cases should not 
he considered a single disease entity and that this is not a disease but a syndrome, and 


hould be so designated 
\IGNER, Rochester, Minn 


DeGeNERATION oF THE Brain Stem ForMATION, Oruer Parts of tHe BRAIN 
SreM AND THE CEREBELLUM AN Examere or HereroGeNnous DrGeNeRATION 
or THe CeEntRAL Nervous System. W. J. C. Veruaarr, J. Neuropath. & Exper. Neurol 
17-382 (April) 1958 
Verhaart presents a case study of a patient with a chronic degenerative disease, starting 

tothe ave of 41, which in the course of the next nme years caused severe atrophy of the 

various parts of the central nervous system. Clinically, his ditheulty began with psychiatric 
ymptoms of paranoid delusions, tor which he was placed in a mental hospital. There he 
became bedridden, demented, spastic-paretic im all four extremities, and severely dysarthric 

One month prior to death he developed a mask-like face, total dysarthria, hypersalivation, 


and severe spasticity of all four extremitie Pathologic examimation of the central nervous 
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system revealed almost total degeneration of the globus pallidus, the 
mesencephalic branch of the trigeminal nerve, the central 


commissure and its nuclei, the vestibular nuclei and, 


superior colliculus, the 
cerebellar nuclei, the posterior 
especially in the brain stem, the reticular 
formation. Other areas of the brain stem were less involved. This case of heterogenous 
(more than one system involved) degeneration was compared with 21 similar cases found in 
the literature, in which the degeneration was not fixed in type. The author feels that the 
to explain the atypical distribution that 
unusual types of degenerations has to be taken Into account. This 


facilitation can be brought about either by involvement of 


anatomical interrelations alone are insufficient 
facilitation of normally 


other parts of the system to 
which the part under consideration belongs, or by some special individual 


susceptibility to 
degeneration of such a nucleus 


The unequal affection of the different parts of a system in 
typical cases was emphasized in order to exemplify variations in a typical case 
unaccounted for 


anatomically 


NIGNER, Rochester, Minn 


PROGRESSIVE MULTIPLE LeuKo ENCEPHALOPATHY, K.-F ASTROM, | 


MANCALL, and 
RICHARDSON JR. Brain 81-93 (March) 1958 


The authors report three adult patients with an unusual demyelinating disease process, 


two of whom had chronic lymphatic leukemia and the third Hodgkin's disease. The neuro 


pathological lesions were characterized by widely disseminated small oval perivascular foes 


of destruction of myelin sheaths, with relative sparing of axis cylinders Plaque formation 


Was present im some areas, particularly in the posterior parts of the 


cerebral hemispheres, 
where the damaye was greatest, although all areas were 


involved In addition to the myelin 


destruction, there was a distinctive cytological reaction, which consisted of hypertrophy ot 


astrocytes into bizarre gigantic forms with mitotic figures, suggesting neoplastic cells in 


appearance, as well as oligodendrogliocytes with large round basophilic 


nuclet Phe author 


review the slides of five additional cases of Hodgkin's disease, sarcoidosis, and tuberculosis 


It is believed that the neurological disease reported occurs as a complication of Hodgkin’ 


disease or chronic Iwmphatic leukemia 
Manpen, Philadelphia 


Report or 2 Cases o1 DEGENERATION OF THE Corpus CALLOSUM AND THI QUESTION. OF 


IXISTENCE OF MARCHIAFAVA BIGNAMI DISEASE AS AN |] NTIty. G 
and S. Brion, Rev. neurol, 97:433 (De ) 1957 


Boupin, Barnizes 


wo cases are reported of the progressive development of severe persistent generalized 


rigidity and profound dementia in alcoholic patients. They remained In vepetative state 


flor one and three months, respectively, hefore death There Was severe necrosis of thre entire 


corpus callosum. In addition, there were degeneration of the optic radiations, cellular los 


in the cerebral cortex, a spongy degeneration with vascular proliferation ino the mammillary 


bodies, and chromatolysis of the cells of the nuclei of Darkschewitseh and J dinger-Westphal 
and an irregular loss of Purkinje cells. It is inferred that the ndrome of Marchiafava 
as that of (aayet Wernicke 


» Mount Vernon, N.Y 


is related to other alcoholi degenerations, such 
BERLIN 
\ RARE Mycosis or tHe CENTRAI Nervous System 


HisropLasMA CapsuLATUM ) \. 


( MENINGOENCEPHALITIS ( AUSED BY 


» Psychiat. et neurol. 135-260 \pril-May) 195s 


Juba reports on a 33-year-old agricultural worker who developed a fulminant, nonbacterial 


menmgoencephalitis, treated ineffectually with penicillin, chlortetraeyeline, and 


Upportive 
measures. Autopsy findings included hemorrhagic endocarditis, adhe 


uihesive pleuriti nd erosion 
of the gastric mucosa, in addition to changes in the nervou vstem consisting of MASSIVE 
monocytic, primarily basilar meningeal reaction. extending into the adjacent neural parenchyma 
as miliary granulomata. The granulomata consisted of lymphoeyte monocytes, epithelioid 
cells, and fibroblasts surrounding necrotic centers or vessels. Within mar of the above 


cells (especially swollen epithelioid cells) were noted round to oval Gram-positive bodic 
surrounded by pale borders and about lu Special huneu 
identification of these intracellular structures as Histoplasma capsulatum 


entry was not evident, but there was likelihood 


Of mvolvement of thre Herve to 
through hematogenous dissemination The special vulnerability of ericultuy vorke 
this condition was mentioned, and the author stressed the Importance Of considering ou 


if 
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niections cases of meningoencephalitis where either the usual bacterial cultures ot 
erebrospinal fluid are sterile or imadequate response to antibiotic therapy is manifested 
Parsons, Montrose, N.Y 


PATHOMORPHOLOGICAL CHANGES IN THE VESSELS OF THE BRAIN AND OTHER ORGANS IN 
Dee ro INrRAUTERINE AspHyxta. V. N. Suisukova, Akush. i ginek 
33(2) :8, 1957 
The internal organs and brams of 75 newborn infants dying of asphyxia were examined 


It was established that blue asphyxia is the result of prolonged intrauterine oxygen starva 


tion produced im the fetus by the transmission of infections incurred by the mother. The 
cular pathology of the fetus in blue asphyxia is a secondary phenomenon. There is 
promaril in oxveen starvation, and later there ensue functional changes in the vessels of 


e bram and other organs (permealility of vessel walls, loss of tonus, perivascular hemor 
wes, and perivascular edema ) The absence ot large hemorrhawes and the presence ol 


il he morrh: 


s im the parenchyma of the brain are characteristic of blue asphy Xla 
\ disturbance of the hemodynamics, as in shock, is the basis of white asphyxia, as contirmed 


yy the presence of acute stasis in the capillaries while the large vessels are inadequately 


KrRYMSKII, Moscow 


PATHOMORPHOLOGY OF Mycoses oF THE CENTRAL NerRvoUS SYSTEM Bb. S. KHOMINSKIL, 

Arkh. pat. 18(4) :43, 1956 

\utopsy of 1,193 persons who died of various diseases of the central nervous systen 
revealed two cases of brain affection with veast-like fune:. The first was a man, aged 37, 
who hecame acutely ill after a clull and died three months later “Tubercle a like vranulomata 
were detected m the brain. The lesions contained an abundant quantity of spores of the 
ungus and consisted of specific granulation tissue with epithelioid and giant cells and 
proliferation of argyroplihe fibers; leukoeytic infiltrations and granular necrosis were seer 
in the central part of the granuloma. The second, a woman aged 61, had manifestations of 
liffuse affection of the cerebral meninges of one and one-half years’ duration \utopsy 
revealed thickening of the soft meninges of both hemispheres; microscopically, lymphocyte 
infiltrations of the Tienes, tovether with fibroblasts and plasma and giant cells, contaming 
yveast-like fungi, could be seen. The giant cells were arranged in lavers m= both cases. The 
nflammatory infiltrations diffused along the adventitia of the vessels into the braim cortex, 
forming microgranulomata of similar cell composition. Individual giant cells contaimmge fungi 
were demonstrated the lungs and tracheobronchial lymph nodes. Similar changes the 
central nervous svstem are encountered frequently im torulosis caused by veast-hke fungi 
Neither of the patients received antibiotic treatment. Spread of the fungus imto the meninges 
ind brain took place by the blood route 


URANOVA, Moscow 


SroNGioBLASTOMA L. SmMiknov, Zhur. nevropat. 1 psykliat. 56:201, 1956 

Spongioblastomiu multitorme was noted m 452 (8%) of 5,773 cases ot bram and cord 
tumors seen at the Neurological Institute These tumors constituted about 14% of all tumors 
of the nervous system of neuroectodermal origin (3,082 cases) From the histological 
tandpomt the multitorm spongioblastoma is characterized by marked changes in the nucleoey 
toplasmuc ratio, im favor either of the nucleus or of the cytoplasm, with formation of giant 
cells; at the same time, processes of maturation, with the appearance of cell elements of 
macroghal nature, proliteration of mesenchyme with new-formed vessels, and hyperplasia of 
endothelium, were noted in the tumors, together with rapidly developing coagulative necroses 
unrelated to circulatory disturbances. The growth of the multiform spongioblastoma is 
issockited with proliferation and abnormal hypertrophy of microgliocytes and extension of 
undifferentiated cell elements imto the adjoming cerebral cortex. These groups of tumors 
studied can be divided into primary multiform spongioblastoma, with acute clinical course 
ind) simulating an inflammatory or a vascular disease, and the secondary type, developing 
irom undifferentiated astrocytoma or oligodendroglioblastoma, with clinically discernible transi 


tion from benign to malignant neoplasia. In a third variety of spongioblastoma the author 
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includes those tumors with well marked growth of mesenclivne Phe macroghal nature ot 


spongioblastoma multiforme was confirmed by tissue culture Phe possibility. of viral 


hology of the neoplasms is mentioned 


URANOVA, Moscow 


Psychiatry and Psychopathology 


CONVERSION HYSTERIA IN CHILDHOOD. A HInMAN, A. M. A. J. Dis. Child, 95 42 ( Jan.) 1958 
Hinman notes that the frequency of conversion hysteria in children is difficult to estimate 


with any accuracy. It is certainly rare. It is felt, however, that the meience is higher in 


he area (rural North Carolina) from which this report emanates. Here families live in 


semi-isolation and have strony patriarchal control Phe culture is unsophisticated and 


intantile and seems to predispose to hysteria Mhis study comprises 28 children—21 girls and 


hovs Phe ages ranged trom 442 to 14 years, with the average thout 10> vears Choice ot 


symptoms imeluded seizures, astasia abasia, dysphagia, vlobus hivstericus, abdominal pan, 


paresthesia, aphasia, hyperventilation, and polydipsia-polyuria, in declining order of Lrequency 


Occasionally more than one symptom was present. The treatment of conversion hysteria is 


not simple The symptoms must. he reconverted before psychotherapy can be effective \ 


gentle and slow approach, with punitive aspects, is advised 
SIEKERT, Rocirster, MInn 


ICCURRENCE AND MEANING OF DREAMS oF Koop AND EATING: 1. Foop 


DREAMS or 4 PATIENTS IN ANALYSIS. W. W. Hamat RGER, Psychosom. Med. 20°] 
(yan Feb.) 1958 


Hamburger presents his iMterpretation of dreams of food and eating in patients under 
analysis These dreams occurred obese and nonobese patients irrespective of thei 
clinical problems. Dreams were studied of four temale patients which dealt in their manifest 
content with food, eating behavior, or scenes relating to food and eating, such as kitehens 


dining rooms, and restaurants. The patients were selected because they reported a large 
number of such dreams dreams were studied in’ relation to the analytic material 
immediately preceding and following suel dreams. They were considered from the 


ot view ot the latent dream Wish, and also na] 


relation to. the dream evo and low this dealt 


with the wish through acceptance, distortion, and other dream work, as deseribed by French 


argest number bemg 115 from one patient), 
arrived at the following conclusion: The most 


From the 229 dreams studied (the | Hamburger 
prominent latent meanings of thi ot 


dream were (ad) as a regressive substitute gratification tor genital salistaction and 


t symbol of pregenital fixations in maternal love, 


support, and reward author suggests 
that further study of such food dreams may shed light on disorder such as hy terical con 
version symptoms, food preferences, idiosynerasies. allergies, and certain psychosomatic 


disturbances which involve appetite and upper gastrointestinal functioning 


VIGNER, Rochester, Minn 


SEX CHROMATIN AND SEXUAL BEHAVIOR \ Stupy oF 36 Men worn FEMALE 


KARBOCH and Kk NEDOMA, Psyel Med 


PATTERN AND oF 194 Homosext ALS | 


20:55 (Jan Feb.) 1958 


Raboch and Nedomia report a study on the sex lite of 36° men with a female 
sex. chromatin and a study o 


194 homosexual males. They tempt to deduce causal 
relation between the process resulting in the female nuclear pattern and homose xuality in men 
The climeal study ol the men included measurements Of the long “AXIS Of each te tis 
(the normal being vreater than 3.4 cm.), examination Of ejaculates, 


testicular 
Phe chromatin sex was determined by studies 


of buceal mucosa epithelial cells Or the 36 


men with female nuclear patterns, 35 had hypoplastic testes, measuring between 1 and 26 
en Bilateral eryptorchidism was found in the remaining patient. Of these patients, 17 
had ejaculates of less than 1.5 ce.; 11 had between 15 and 3 


The sexual trend was distinetly heterosexual in 32 


and the remaining 4 were classitied 
sex throughout their entire life 
revealed a picture typical of the so-called 


as intantile, with no interest. in Biopsy of patient 


Klinefelter syndrome. the homosexual males 


on those with hypoplastic testes (less than 3.4 em 


chromatin determination 


the sex chromatin was determined only 


in the long axis). Of nine sucl patients, six submitted to 


; 
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Se SIX ll had the male nuclear pattern. Thirty-two other patients m the group were 
examined by Jirasek at random, and the male nuclear pattern was found in each one 
the discussion that follow the authors distinguished two main periods of somatosexual 

levelopment. The first takes place in the very young embryo and results in’ the nucle 
pattern of the female type—this disturbance does not imfluence the sexual tendencies 
econd period occurs in adolescence, when a degenerative proce in the testes occurs, wl 
results im lowered sexual activit The authors feel that testicular androgens altect 
development and course of sex life more effectively than factors producing the female nucl 
] ttert 
VIGNER Rochester, Min 
News and Comment 
GENERAL NEWS 
The American Academy of Neurological Surgery.—Jhe fourth \ecacde 
\ward has been received by Dro Norman Hill, Mayo Clinic, Rochester, Minn., for his 1 
entitled “Cerebrospinal Fluid Protems, Glycoprotems, and Lipoprotems in Obstructive Lesi 
the Central Nervous Systen 
Phe Acaden umounces as filth Annual Award, whi will be given for the | 
ihmutted reporting: climeal or laboraton mivestigation relating to the ervous 

Fhe author shall have had prineipal responsibility tor the imvestigation, and the paper shall 

ve been accepted tor publieation ina journal at the tu it is submitted for the Ac 

Award, Ehiibility is contined to doctors of medicine currently im tramimne ino neurol 

urgery, or to those who have completed tramme since June 30, 1957. Those certitied b 

American Board of Neurological Surgery, the Royal College of Surgeons of Canada, 

pecialty neurosurgery, or other equivalent certifving board are imelwible 


hve recipient cl 
of the Academy at Pebble Beach, Calif., Oct. 18 to 


(trom the port of entry to the United States if liv 


the candidate’s postdoctoral tramings must accomp: 
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BOOK REVIEWS 
Chemical Concepts of Psychosis. I}y Max Rinkel, M.D. and H. C. B. Denber, M.D 
Price, $7.50 l’p Mi Dowell, Obolensk Tr , 219 } Olst St., New 1, 1958 
This volume, edited Max Rinkel and Denher 


litferent authors 


of separate, unconnected communications. but ur ied | 
theme and by the facet 4 it the were presented at an imternatior il Coneress n Zurich in 19 
Several of the chapters have alre been published elsewhere nd the inquiry by a ven auth 
has subsequent] heer pushed further pite af belated ippearanes thy 
it mcludes under COVOT thre Ost «of worka Wester 
n theme tl] 1} the hoo nd iw exer plitied lithere | ditters 
thors, is that 4 hotic patient rouy chizophrenic patients, ¢ ihit 
imparre erely netior re lt irculatn ) 
outside e] tertere with it equel te ed 
etahol ner se that interferes ive cay 
hic med ed 1 re at | ‘ 
the pre ‘ \ extre | 1 pli thor ‘ 
thre it] ept thre | tie { ‘ 
] ] 1 1 
‘ ns othe | thie in ¢ rr | ‘ 
blot wit 1 plirem ‘ ( Strate ‘ flerent 
m e ‘ evel the re ‘ 
Cx or S nil \ evel eult ite 
! ! 1 t te ! ‘ ‘ ‘ 
blame for ‘ « ose present init ile 
clr t thre miter ( ‘ thie ell | revue ( 
on ilt ‘ en | ‘ ‘ hin Ile on 1 le | re 
\ 1 1 | e the likelihood 4 cop cle | vil 
cetyvicholine Phere 4 | eneral latement tom tl 
contradicted at some other pot. kor exar ple 1] ote t | 
relations| Mesealine 4 potentimtor o erot le LSD) 
urther wed t t the test tube LSP potentiite 
in antagomst only larger dose 
Health reports o IS vrouy provocative work with en 
substance extracted trom the blood of clizophremies but not ve ound om tl Ob persor ‘ 
ot the disease. Heath report 1 taraxen to twent 1X pect Four of these were « 
| 
phrenics with their disease in remissior the others were healt pers © 
large, or convict volunteer Definite mptoms were mduced twer tow 
was noted. From 400 ml. of serum of schizophrenics | to { solution were obtaine 
This was injected intravenous! Control injections were made o OlUMONS EXtracte 
serum Of nonpsychotic subject double-blind technique, whi neither the invections 
hat subst adn tered until the tec 
nor the subjects knew what substance wa ministered wnty t was over. wa dopre 
lsotonic saline, ceruloplasmin, an umobarbital (Amytal) sodin were also used as control 
for the taraxeim Blocking and thought deprivation developed \Il subjects were aut tj 
ind) complained ot depersonalization appeared dazed Other 
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‘catatome tupor and excitement” and “auditory hallucinations,” occurred subjects who 
received the active material but in none who received the placebos 

Also, corrective communications are already in evidence Thus, the Akerteldt simple test 
for mental disease, based on the presence of increased amounts of ceruloplasmin im the blood 
erum, ts found by MeDonald to be in no sense specific to schizophrenia 

Krom the spinal flhaid of schizopl renics Bulle vot a substance which, according lo him, Is 
indistinguishable from serotonin; the quantities varied directly with the severity of the disease 
(From normal subjects he could get none. ) 

Recent work by Chapman, from the reviewer's laboratory, not included im this series ot 
papers, demonstrates evidence of excessive proteolytic activity in the spinal fluid of patients 
vith schizophrenia. The abnormality defined is in no sense specific to schizophrenia but is also 
present im the spmal tla of patients with inflammatory and progressive degenerative process 
of the nervous system, as well as during excitation and atter convulsions. The protease acts 
on globulin to produce a vasodilator substance which contracts the tsolated rat uterus. Starch 
el electrophoresis of normal serum incubated with such spinal fluid indicates that the alpha 
beta bands of serum are attacked by the enzyme \n abnormal fast gamma band is present 
in the spmal flad protein of patients with schizophrenia 

Winter and Flataker bring evidence that biologically active substances are present m_ the 
blood and urme of the majority of schizophrenic patients and are absent im nonschizophreni 
ubjects. Whether these substances are the cause of the syndrome or end-products of a deranged 


metabolism whiel ACCOMPANIES the disorder cannot now be defined. Thus probably many meta 


holie deviations will eventually be shown to be associated with the varied forms of schizophrenia 
wid other psychoses 


this 


Kevardless of the mechanisms 


chemical agents mvolved, the facts contained 
volume must have an important impact upon the teaching and orientation of the next generation 
of psyehiatrists 

The papers in this book can be understood by anyone trained in the biologie sciences. lt is 


warmly recommended to those imterested in the psychoses, behavior, and brain function 


Haroun G. Worrr, M.D 
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SECTION ON 


Personality Growth in Psychiatric Residents 


ROBERT R. HOLT, Ph.D., New York 


In the three vears of residency trang, 
a physician is made into a psvehiatrist. 1 
is easy to think of this as a simple process, 
much lke any other education \ group of 
people who want to learn a body of knowl 
edge and skills are offered opportunities for 
such learning, and Jearn. Yet when one 
spends a few years studying the processes 
by which residents are selected and trained, 
the impression grows that a great deal more 
than transmission of im 


Is mvolved just 


formation and techniques. [by means of a 
more or less planned imtervention in a not 
mal process of personality. change, rather 
far-reaching modifications of the physician 
are made, so that he grows into a new iden 
tity. This 


tions on the 


paper ts devoted to some retlec 


less obvious effects of 


psvehiatric traming, unsystematically ob 


served the process of carrying out a 


long-term research project at the Mennin 
ger School of Psychiatry 


Po understand the effeets of psyehiatric 


traming, then, we must first consider what 
\ccepted for publication Mareh 6, 195% 
Research Center for Mental Hlealth, New Yort 


University 
The research on which this paper ts 
Veterans’ Administration, the 


Me 


based 
supported by the 
New York 


Foundation, and the Foun 


dation. has been reported fully by Holt and 
Luborsky 

*In this research my partner from start to finist 
has been Dr. Lester Luborsky. It is 


impossible to 


sav how much of what is contained here derives 
from our countless discussions during 1) vears of 
collaborative work, but much of what] merit 


here is due to hin 


Is known about personality. change the 


to 35°) vears \t 


that 


decade from 25 Once We 


find, however, this is a time of Ife 


that has been neglected by students of nor 
mal personality development this 
laid to the faet that the 


healthy young adult, 4 to 10 years out of 


neglect may be 


college, usually an elusive for 


psychological study; he is too busy making 


a living and establishing a family. But it 


would be a mistake to SUP Prose that a dearth 


of investigations indicates that littl devel 
opment goes on atter legal adulthood 1s 
attaimed 

The works of White and 


stand im refreshing contrast to this general 
Much ot 
mdebted to 


neglect the following discussion 
studies of the 


adolk 


Is heavily then 


processes of natural growth im late 


cenee and early maturity 


Both of these authors emphasize the facts 


that maturation is a slower and more pro 


tracted process than often assumed, that it 
Involves 


many trends. some of which may 


stand still, or even retreat, while others are 
advaneing, and that individuals ditfer great 
ly in the speed and stvle of their maturing 
Phis discussion will be organized initially 
such trends 


terms of four 


1. The Deepening of Interests 


One of the main concomitants of natural 
growth at this time of life, White tells u 
is the deepening of interests 
\ person mav want to become a doctor for man 
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ulferiisg Granted a sufficient level 

the crucial thing is the possibility. to 

ecome more and more deeply interested in the 

etal the ubject-matter and daal 


Po see how this principle apples im the 


development of a psychiatrist, we must ask 


first about the interests that bring a man 
to undertake psychiatric traiming. First, m 


the majority of the cases, he wants to be “a 


doctor Phe physician occupies a unique 


place in the professions im the 


\merican social structure. Tle is) the 
only professional man to deal with matters 
of life and death, but none other has this 
responsibility so continuously and directly 


his faet alone means that the decision to 


a physician must have many reper 


cussions im the conscious and unconsemous 


motivational lite of 


the aspirant 


\Medicine and psvehiatry offer ther prac 


litioners opportunities which, though not 
unique, are becomimg less the rule m= out 
SOWCTCTS the chance to do work which ts 


inherently gratifying to important needs 


\ medical doctor may work much longet 
hours than many other men, but he is fat 
more likely to find the processes of his 
work directly gratifying, not simply neces 


ary drudgery to be performed in order to 


ittam the necessaries that) the check 


pray 
permit 
Phe physician has not only the duty but 


the privil ve ot helping other people Vo 


ind wounds and nullify pain, to make a 


happy and effective lite possible for the 


emotionally disturbed these are among 


the deepest gratifications possible to men 


\loreover, anvone with a thirst for knowl 
edge, particularly knowledge about man 
kind, may tind great gratification any 
field of \s one of the young 
erences hiatry offers the elation ot 
exploring and discovering mew facts and 
principles, and the endless fasemation ot 


deciphering the hidden meanings of human 


conduet 


Most of the 


motivation for choosing medicine as a ca 


technical discussions of 


reer stress unconscious, pregenital impulses, 
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and infantile conflicts, or Oedipal strivings.+ 
Phe that 


opportunities for the sublimated (and temp 


fact 1s medicine offers many 


tations for the unsublimated ) expression of 


such impulses 


Consider for a moment what an extra 


ordinary thing it is that we have among us 


a class of men (and women) who may 


and, in facet, must 


of both 


examine living members 


sexes, not only im their outward 


aspects but also by peermg mto the most 


forbidden orthees and, by means of X-rays 
These 


Tay touch any accessible organ of persons 


into even the bones practitioners 


who may be almost complete strangers to 


them or who may be their personal friends; 


they may at times cut, burn, pierce, o1 


poison with drugs any part of another pet 


son's body may command, torbid, 


and opreseribe im the minutest detail the 


behavior of persons who are in their care, 


regulating almost all aspects of their lives 
hey may examine any normal or patho 
logical product of the body, however much 
such forbidden to 


Interests are others by 


the taboos of disgust and revulsion; they 
intimate details 


\nd for 


ordinary privilege of doing all this, they are 


may mquire mto the most 


of their patients’ lives the extra 


highly paid and accorded that 


premier 


position of status and prestige whieh im 


older times was reserved for the priest 
What a 


help him withstand these, the physician has 


catalogue ot temptations ! lo 


his own internal standards of conduct and 


ethical values, the somewhat more remot 
pressure of his colleagues’ ethical standards, 
and the still more remote external pressures 
of general public opinion and certain laws, 
such as those dealing with malpractice. He 
can be fairly certaim that the great strength 
of his professional organization, the Amer 


Medical 


behind him aif charges are 


\ssociation, is) likely to be 
brought that he 


has overstepped the bounds of ethical con 


duct: and he may be direetly insured 
+See, for example, Glauber, Brill.” Fliess 

Nunberg 
lol. 81, Feb., 1959 


| 
7 
+ 
4 
| 
| 


PERSONALITY GROWTH IAN 


against the financial hazards of malpractice 


suits 
Many doctors, of course, are not. sub 
jected to all the above temptations, and 


when a physician decides to specialize in 
psychiatry, he generally gives up the close 
contact with the human body that charac 
terizes the general practitioner, though he 
comes into much deeper contact with the 
\ny 


consideration of the motives that lead aman 


mnermost secrets of lives 


ople’s 


to choose psvehiatry as a life work 


take account of the opportunities and temp 


tations put before medical practitioners 


generally. It must be mindful that medicine 


can have an appeal to men with (usually 


unconscious) desires to maim. dominate, 


and destroy. others: voyeuristic desires to 
see and know all is private about 
others: needs to have others dependent on 


them, admiring their wisdom and power and 


grateful for their miraculous gift of heal 


But in a physician’s personality, the ce 


structive and narcissistic motives are under 


the SWat\ of needs to love and protect 


others, at least so long as he is emotionally 


healthy Phe aso tal motives persist only 


rarely unmodified (unsublimated ) form, 


and even then are mainly repressed 


warded off in other ways 


Onee an infantile motive-source has been 


discovered, our understanding of the moti 
only 
What 
What defensive 


ind adaptive structures have been deve loped 


vation tor a type of behavior has 


begun. The important question is 


does the person do with it 


to channel it into mature and useful activi 


ties?) The number of root motives is small, 


but the wavs in which they may becom 


elaborated and harnessed to productive 


White, | 


result ina 


manmitold. Following 


that 


work are 


Propose the processes 


deepening of mterests, which has a broadet 


influence on maturation than just its faeih 


tation of psvehiatric work. bor learning 


to cathect one’s work = fully helps 


Con 


centration and the 


effectiveness of work 


The more deeply a man cares about. his 


PSYCHIATRI 


RESIDENTS 


work, the better he can do it and the more 
true gratification and self-respect he can 
Phe 


deepening of interests thus serves to focus 


get from the resulting achievement 


and organize effort and to provide lasting 


sources of gratification 


Phis deepening of interests “is partly a 


matter of recruiting and neutralizing a 


widening range of drives and their deriva 
tives 


\ particular man may be drawn to 


medicine largely because of curlosity about 


people: imitially, he may thus have a rathet 
narrow motivational base for his occupa 
tional choice. Yet when he gets into the 
work itself, he soon encounters its appeal 
to his inhibited or unreleased warmth for 


his fellow man, and sees its relationship. to 


general humanistic interests. Motivational 


systems not previously linked to his work 


are drawn in, and the stream of his interest 


is fed trom many springs. Part of the 


fascination of psvehiatry undoubtedly is its 


actual richness of relevance to WN 


universal types of motives and a great 
breadth of imterests 

Noto only are Many motives appealed lo 
in the process of psvehiatric training, but 
they undergo ideally a progressive neutra 
wation. Vhink of the “catalogue of tempta 
tions” just deseribed. medicine offers 
threatens -the opportunity. to aet se 
many forbidden impulses, how can a sensi 
tive person expose himself to such worl 


without constant turmoil vielding to 


these temptations Some, of course do 
vield or suffer, but they are a small minor 
ity Others smother thei SCTISTIUIVIEN 


Wholly or in part, them with de 


COVCTING 


fensive callousness. pedantic imtelleetualiza 


tion, or other patterns of the kind 


‘) 


clearly in certain) medical student Phi 


most satisfactory solution, however, 1 li 


learn adaptive modes of re sponse that chan 


nel the aroused drives int productive a 
fizities 

Learnmg to be firm with patients, tor 
example, draws off aggressive drive-energy 
Into a controlled, constructive outlet Phere 
is a subtle but major distinetion between 
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icting out hostility under the pretense of 
firmness and discharging it in’ neutralized 
form through the legitimate exercise of 
genuine firmness. Good traming is) what 
makes this difference (granted some = ca 
pacity for sublimation to begin with). Phe 
early mistakes of residents often involve 
countertransference and the too-direct) ex 
pression Of impulses; supervisors expect 
this kind of error and, what is most impor 
tant, show the resident how to handle the 
same situation more constructively when it 
recurs. Where he was too seductive in the 
warmth he showed patients in the begin 
ning, he is taught an appropriate profes 
sional manner and technical devices for 
keeping objectivity without either turning 
off the warmth or Jetting it develop until 
doctor and patient alike are burnt. In this 
way, the drives that are recruited are kept 
in leash. They are given appropriate chan 
nels tor imdirect (“aim-inhibited” ) expres 
sion, Which control them without — the 
pathogenic consequences of repression 
the other drastic defenses Vhis develop 
ment ot guiding structures for restramed 
release of impulse is what we mean by 
neutralization 

Here is one way, then, that the learning 
of a profession like psychiatry is a genet 
ally maturing experience. The settling 
down aspect of growing up is an observable 
result of the development of psychic struc 
ture, which allows realistic gratification of 
some drives and neutralized expression of 
others, the imfantile ones. Serenity can 
replace restlessness when a man’s impulse 
lite is taken care of by inner. structural 
arrangements that permit gratification with 
out excess and channel potentially disrup 
tive archaic impulses into work. 

In the Menninger School of V’sychiatry, 
we observed that, along with the deepening 


of interests, many of the residents’ specific 


aims concerning future specialization or 


setting of work ‘underwent changes from 


Compare — Hartmann and Rapaport 
realize that the view of neutralization offered here 
differs somewhat from that of Hartmann and 


Rapaport 
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the time they applied to the time they left. 
We believe, however, that the best residents 
came with a clearer idea of what they 
wanted and were more successful in attain 
ing the aims they had by the end of traiming 
than were the poorer residents. Some evi 
dence for greater initial single-mindedness 
in the men who turned out well comes from 
answers to a question ina form they filled 
out on admission: “What kinds of | psyvehi 
atric | work would you like to do?” A 
dozen possible work functions were listed; 
the men who became superior residents 
checked a smaller number of them than did 
any of the others, while the ones who later 
were madequate gave the largest average 
number of choices, indicating more seat 
tered and poorly formed interests 

Some of the failures in the Menninger 
School of Psychiatry, and some of the de 
cisions to leave the field of psychiatry (with 
or without failure in school) were attribu 
table to poor matching of the man’s motives 
and abilities with the place he chose for 
training and the type of work. A striking 
characteristic of those who dropped out of 
psychiatry, both among those who were ad 
mitted and those who were not, was. that 
they had applied to an institution that em 
phasized least the skills they typically wanted 
to develop— for example, shock therapy and 
other somatic treatments. They also had 
more unrealistic expectations about income 
returns. Sometimes the failures and drop 
outs among Menninger School of [Psychiatry 
residents were due to inability to become 
interested the most prevalent work 
interests Of psychiatrists. Instead, they held 
on to the more center-of-the- road general 
medical interests. There was no necessary 
reason why a man should not come to the 
School with an interest im somatic treat 
ments, neurology, or psychosomati medi 
cine, since those were parts of the School's 
curriculum and of the field of psychiatry. 
But it turned out that often such people had 
chosen these least psychological aspects of 
psychiatry because they could make only a 
halfway commitment to the field of their 


choice, and because of deficiencies in_ the 
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abilities that would enable them to do well in 
what is central in the field of psychiatry. 


2. The Development of Self-Insight 


It is hardly necessary to argue the point 
that maturation in early adulthood is helped 
along by the growth of self-knowledge. It 
is equally obvious that the psychiatric prac 
titioner must develop insight into himself. 
He must not simply learn and use technical 
maneuvers to ward off or acceptably express 
his impulses; he must at the same time learn 
to become aware of them. Simply to learn 
to respond automatically to provocation in a 
Way that protects oneself and controls the 
patient is not enough. Unless the psychiatrist 
can feel just enough of the anger that is 
drained off into his coping behavior to realize 
that the patient’s behavior is calculated to 
enrage him, he may miss the significance of 
what is going on, and his next move may 
not be the right one 

ly becoming a psychotherapist, a resident 
adds much to his understanding of what 
he is like, his own strengths and weaknesses, 
how he interacts with patients, and how he 
impresses supervisors. Just listening to pa 


tients can teach one much about oneself 


The patient often says in no uncertain terms 
how he experiences the therapist and the 
patient's perceptions are not all irrational 
transference distortions Phe Topeka resi 
dents’ awareness and understanding of the 
interactions between themselves their 
patients were helped along by the discussions 
with supervisors and with colleagues in 
“group controls,” a kind of continuous case 
seminar. Such a training program focuses on 
learning about patients; yet some of the 
light it casts must fall upon oneself as well 
Several research studies have confirmed the 
correspondence of imsight into oneself and 
insight into others.™ 


that 


There is no reason to 
believe the self-knowledge gained in 
psychiatric traiming affects only behavior 
with patients. It may make possible a more 
realistic and satisfactory adjustment to many 
other aspects of life, especially through its 
effect on personal relationships. 


RESIDENTS 


Since psychiatric training does not require 
an equivalent of the psychoanalytic traiming 
analysis, the treatment that many ‘Topeka 
residents underwent and its broadening et 
fects on insight are outside the scope ot 
this paper. Yet it is relevant to mention that 
of the 238 residents we studied during the 
first five years of the Menninger School of 
Psychiatry, 67 sought psychotherapeutic 
help of some kind, including training analy 
sis, and 22 received it during the period ot 
Yet it 


two out of 


residency. would be 


that 


absurd to say 
every three residents were 
neurotic or psychiatrically ill in some other 
way. The great interest in geeting personal 
treatment, and the resulting acceleration of 
is attributable in 


growth for quite a few, 


part to the climate of psyehiatric training 


3. The Development of Mature 
Relationships with People 

’syechiatric training particularly traming 
in psychotherapy contributes to the attaim 
ment of mature stature through its facilitat 
ing effect on what White calls the freeing of 
personal relationships from transference, He 
lists this as another of the constructive trends 
that nourish maturity : 
Under 


natural 


reasonably favorable circumstances, — the 


vrowth of personality moves im the direc 


tion of human relationships that are less anxious, 


less defensive, less burdened by imappropriate past 
reactions, more friendly, more spontaneous, more 
warm, and more respecttul. Social interaction be 


comes more free not only from neurotic trends but 
also trom the mconsiderateness and 
egocentricity of youth Phe developing young 
adult comes to imiteract more fully with people, 
making more pomts of contact with them 


The above is a pretty good de seription ot 
the kind of changes in the relationship with 
the patient that psychotherapy 


Much of 


May be 


strives to bring about training 


in psychotherapy looked on as a 


highly focused attempt to speed up) and 
deepen this natural growth trend, making 
use Of various technical devices, notably the 

Into countertransference 
that this 


often, though not invariably, ramifies imto 


giving of insight 


It seems likely traming of type 


other personal relationships, too, thus con 


tributing to general maturity 
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4. The Stabilizing of Ego Identity 

In listing this trend, White borrows one 
of turikson’s most seminal concepts. 16 
\dolescence and early adulthood, according 
to Erikson, is a time when the young person 
gropes to tind out who he is, how he fits in, 
what he belongs to, and what he is going 
to become. Choosing and growing into an 
occupational role is an important experience 
of this type 

Psychiatrie residents have just completed 
a first phase in the development of an occu 
pational identity: learning to think of them 
selves as physicians. A recent study '7 shows 
that this process begins medical school, 
particularly in the later, clinical vears. This 
tendency seems to be stimulated by contact 
vith patients, and to some extent with 
nurses, especially if the other person looks 
on the student as a doctor The more con 
tact the student has with patients’ actual 
medical problems, especially when he Is able 
to act etlectively, the more he develops a 
sense of being a doctor 

These findings lead us to eXpect that the 
resideney experience would develop a psvehi 
atric self-image even more quickly. For 


the resident begins immediately to function 


psychiatrist; he has a responsible staff 
position, tor which he is paid, and he is 
expected to perform not just as a student 
but as a professional man. His patients look 
on hin as their doctor, and their very failure 
Irequently to distinguish between “physi 
clan” and “psychiatrist” may help along the 
transition leon they expect and demand 
psyehiatric care; supervisors bring to beat 
then parallel expectations, too In this 
respect, resideney is more like internship 
than medical se hool, and the feeling of being 
a student is quickly replaced by an awareness 
of oneself as a practicing professional dur 
ing that vear of intensive practice 

Phe residents of the Menninger School of 
I’svehiatry particularly resented anything 
they perceived as defining them as students, 
such as examinations. This is evidence not 
only that they had by and large ceased to 
conceive of themselves as students but that 


the attamment of a new professional identity 
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was a highly prized, if insecurely held, 
POssession. 

When we compared the initial interviews 
and the terminal interviews that were held 
with our subjects, one of the most obvious 
differences was in the residents’ attitudes 
regarding what they were. They described 
themselves initially as wanting to be some 
thing they labeled “a psychiatrist.” At the 
time of leaving they talked of themselves 
as well on the road to being that something, 
conceived a much more concrete and 
differentiated way. During these crucial 
vears of training, the young psychiatrist 
learned im detail what psychiatrists are and 
do; he usually had begun to think of him 
self as a good diagnostician, or a man who 
had a flair for dealing with psychopathic 
youngsters, or as someone who was goimeg 
to become a psychoanalyst He knew more 
of his own weak spots, too; a sense of 
identity acerues partly from a surer knowl 
edge of what one 1s not 

Phe fact that a psvehiatric residency is a 
kind of apprenticeship has another identity 
stabilizing effect. Young men who had 
started out unsure of themselves, unable to 
do anything very effective ina field to which 
they were attracted, found they they could 
understand the mysteries and master the 
language of a difficult imtellectual discipline 
More important, they had found that they 
could help suffering people, and already had 
experienced the satisfaction of secing their 
influence create human welfare. The transi 
tion from the awareness that one has ability 
or shows promise toa sense of valid achieve 
ment, Marks an important step in the growth 
of adult identity 

lor the resident who has not had a period 
of practice but has come directly from 
medical school and internship, the vears of 
residency repeat the (usually hectic) experi 
ence of the internship itself in a leisurely 
enough way that it can be absorbed: “At 
last, | am really working.” Medical school 
often means postponing the experience of 
going to work at a time when most of one’s 
friends of high school days have settled into 


some kind of productive occupation and are 
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earning a living, the would-be physician is 
still a student, still in a role that is at least 
unconsciously a childish one. In actual fact, 
he may be working part time to help pay 
his way, but oftener than not he is at least 
partly dependent financially (and this often 
means emotionally also) on his parents o1 
parent-substitutes. The transition from being 
someone Whose main occupation is studying 
to being someone who works is a crucial one 
in the development of adult identity and self 
respect: (particularly for men). Of 
is still a 
not vet wholly on his own. The 


course, 


a resident student in a way; he is 
process of 
growimg up is not complete for most. resi 


dents when they finish the thre vears; the 


first vears of practice will do a great deal 
to finish it 
go identity. becomes more. stable also 


through external circumstances that facilitate 


and guide certain internal developments 


Compare the social embeddedness of the 


entering resident with that of the graduating 


one: The younger man has taken a step in 


cirection quite different from) the ones 


chosen by of his the 


friends and Who are most. like 


assoclates 


himself. Since identity in an other-directed 


culture is to no small degree an inner re 


Hleetion of what Is cncountered outside 


, 


off in an unusual direction troubles one’s 


sense of bemeg like others, of “all 


right” it cuts one off from the support of 


\s such, it is 


thing lo do, a move toward Indep ndenee and 


a group tradition a maturing 


self-realization. But an individual identity 


must be for most of us a successful variant 


of some group identity, a change rung on 


some traditional me lody Three vears of 


working, cating, partving, studying, and 


conversing with a group of other men who 
have taken the same road can be enormously 
supporting. As time went on, the Menninger 
residents began to teel more membership 
In then OWT as they learned a COMMON 
language of psychiatric concepts, which bore 
a recognizably psychoanalytic mnprint. We 
think of 


identification too much in 


older 


models; but the formation of mature rdentity 


often 


terms of introjecting (parent-lke ) 
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involves large amounts of identification with 


one’s Perhaps there is special 
advantage lo being a part of a large student 
body Phe role of the proneer, the different 
one, is splendid but lonely. To be surrounded 
by other young psyvehiatrists is not only com 
run but stabilizing im 


forting im the short 


the long run. It strengthens the sense of 
group identity, of which l:rikson speaks se 
convinemygly; such group support is all the 
more mportant of the tradition of which one 
becomes a part is a new one 

Phe common language the residents spoke 
Was acquired primarily from the faculty and 
staffs of the (the Men 


ninger foundation and the Winter Veterans’ 


parent 


\dmiinistration Hospital), who alse plaved 


mMportant parts as role models, or targets 


for identification. Developing a professional 
identity partly entails becoming like someone 
inthe field often a teacher, a supervisor, 


a therapist. We 


Vhich taking such a 


SAW TOUS mn 


heure as an ideal was 


| requentlhy however the 


process of emulation is unwitting, and the 


resident may not even wholly like the person 
uch 


with whom he is identifvine himself: in 


Imstances, symbole and nonfunctional as 
pects of the other are likely to be adopted 
such as mannerisms and personal taste 
Usually, however, — the identity - building 
process ts smoother and more effective if 
there is litth unbivalence and if the resident 
patterns himiselt atte his model con 
sciously 

Phe self-esteem) of the maturing young 


adult 


seems to br especially fostered by the 
feeling that he ts part of a group that wom 
some valued ways extraordinary: specially 
selected Spree rally trade destin be 


come a Vitalizing force ina profession. The 
lellows of the Menninger School of Psyehi 
atry were constantly exposed ¢ 
"You are 
members of an elite group, vou are the hope 
Whether this wa 
that the 


attitudes that told) them 


of American psychiatry 


entirely justified or not. the faet is 


alumni of the Menninger School of Psyehi 
atryv could not help but develop the fechney 


that this group membership meant something 
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a good deal more than simply having com 


pleted professional training. Inevitably, an 
alumni association was formed, which has 
met regularly at national psychiatric con 
ventions and in Topeka, and which retains 
a perhaps unusual degree of loyalty from its 
members. The group tie serves to consolidate 
and extend further this aspect of profes 
sional identity formation 

Iinally, besides the more or less speerti 
effects of the residency experience in stimu 
lating and fostering personality growth, and 
besides the therapy that many underwent, 
psychiatric residents typically go through a 
number of other 
Many of the 


recently 


maturing experiences. 
Popeka psyehiatrists had just 
married during 


marned: others 


residency. Becoming a father was an even 
commoner experience than becoming a hus 
band, and many residents’ families increased 
by more than one during the three years. 
Phe dearth of apartments in ‘Topeka meant 
that most had to buy houses, usually then 
initial experience in home ownership 

by the end of the three years, then, the 
men who were being trained in the Men 
School of like 


who were going through similar training 


ningel Psychiatry those 


elsewhere had experienced many intluences 
helping (or forcing) them to grow up. At 
the same time, they sometimes went through 
changes that looked regressive to a number 
of observers The problem of these at 
titudinal vicissitudes will be taken up in the 
next section, 


Changes in Attitudes: Morale 


In addition to the more or less expected 
changes discussed so far. a group of rather 
puzzling phenomena were observed in class 
alter class, usually following a rather regular 
pattern. After the daze of the first plunge 
into the new situation had worn off, the new 
students were typically fired with eagerness 
and excitedly immersed themselves in their 
work with patients and in their courses with 
The 


ke my or 


a glowing desire to learn. initial en 


thusiastic phase, however short it 


nught be, 


was characteristically followed by 
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a slump (usually toward the end of the first 


vear)—a period of vague dissatisfaction, 
with petty complaints expressed in a variety 
of ways. There might follow one or more 


occasions of formal protest, with signed 
petitions and delegations of spokesmen wait- 
ing upon the authorities. Thereafter some 
of the residents would subside into occasional 
grumblings or cynical shoulder-shrugging, 
while these complaints would be pushed aside 
by more interesting and profitable concern 
with the work itself in the case of others. 

Was this a universal phenomenon? [Dy 
no means. Some residents continued to work 
at a rather high pitch of enthusiasm, others 
more quietly and steadily, without developing 
any particular negative feelings. Discon 
tented students are always more conspicuous 


We 


statistics, but the recurrent phe 


than their satisfied peers. have no 
relevant 
nomenon of the loss of “the glow’’ seems 
widespread enough to deserve special con 
sideration.§ 

There were enough realistic problems in 
herent in the situation that the residents did 
not have to look far for something to com 
plain about. There were inevitable growing 
pains during the first year or two of the 
School's the 


housing shortage, initial uncertainties about 


existence, such as postwar 
how and when residents would be paid, the 
disappointment of many residents that there 
Was not more individual supervision, and the 
rebellion of others against “spoon-feeding,” 
the feeling of some men that they were lost 
in the crowd of so many residents, and so 
forth. The fact that only a small proportion 
of residents could be taken into training in 
the Topeka Institute for Psychoanalysis 
created a great deal of competition and dis 
appointment im the early classes. Though a 
similar problem existed m= other psycho 


Topeka had a 


and interested 


analytic traming centers, 


higher ratio of qualified 


psvehiatrists-in-traming to training analysts 


than any other institution. (In 1946, the 


§$ This phenomenon as it is manifested among 


deseribed article 
Heath as he 


a study of undergraduate students. 


divinity. students is 


( Shoemaker 


recent 
and by saw it at 


Princeton in 


" 
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Topeka Institute for Psychoanalysis had 
only two training analysts; not until 1949 
did the number reach five. though it con 
tinued to rise thereafter.) Then, overlooking 
the fact that the Menninger Foundation and 
the Veterans’ Administration (not to men 
tion several other government institutions ) 
were making a great financial investment in 
them, far beyond the value of their own 


contributions, many residents complained 
that there was not more training aimed at 
the specific problems of private practice 
Chis is enough of a sample to give the flavor 


of the specihe complaints voiced by residents 


Some Interpretations of Morale Problems 


To a degree, the residents’ complaints 


were realistically justified, but they also 


seemed to contain an element of emotional 
exaggeration. One is forced to see the latter 
element by reflecting on the fact that. the 
diminution of the very practical problems 
that afflicted residents in the early days (for 
example, the grave uncertainties about mone 
the lack the 
School on how did 


not result in a corresponding lessening of 


and of communication from 


their work was rated) 


slumps in morale in later classes 


During the years of our project, there 


Was a good deal of speculation about morale 


problems, both faculty and students trying 


to formulate hypotheses \ few of the latter 
had had residencies in other specialties, and 


had 


pitals where they interned who in general 


many more seen residents in the hoes 


had slightly more reponsibility than they 


Were given the Menninger School of 
Psychiatry Moreover, the 
they had to take in Winter Hospital usually 
dithered 


(being administrative rather than clinical), 


responsibility 


from. thei expectations kind 


as well as in amount. Some of the Fellows 


In the first class pointed to the fact that ther 


had just come from years of military SETVICE 


nan authoritarian structure, which most of 


them hated but within which they could not 


Some 


protest freely of them felt that the 


griping that was so prevalent was therefore 


mainly blowing off steam. However true this 
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may have been for the first class or so, it 
could not have applied literally to later ones 
\s early as July, 1946, the School had al 
ready begun to admit some men directly 
from internships, and very shortly they mad 


Many 


of them, however, had been attending school 


up the greater part of the new classes 


practically all their lives and were expecting 
to find for the first time a freer learning 
Naturally, they were younger 
had 


contrast many seemed callow and immature 


eXperience. 


than the first’ residents been, and by 


Phere was a strong tendency on the part 
ot the faculty, there fore, to believe that what 
Was to the residents a problem of morale was 
best looked on as the final throes of ado 
lescent revolt’ against any and all authority 
When 


authorities assumed that the causes were to 
the 


protests were made, some. of the 


Within 
that 


be sought personalities of the 


residents o1 the residents’ unrest: was 


simply a transference phenomenon, 
There is a 
that 


fairly prevalent conception 


a professional man in his mid-20's is 
Is 


In intelligence and 


mature, or, if he 


the 


Is not, he should be 


well above AVCTAR 


general abilitv; he has had a long and ex 
pensive education, and he has been through 
experiences medical school, mternship, 
and frequently military service in addition 


which are generally thought to be “matur 


ng 5 The faculty ot the School, especially 
the administrators the hospitals Involved 
often remarked CNasperation that, 


all 


not 


cle Spite 
did 


nature 


these Influences. Of the 


enough \ 


Men 


act mature really 


the 


SO, sO 


argument went, would. for 


example, recognize that examinations miaght 
useful 


the 


plav a part im his own learning. a 


well as im the 


administration. of educa 
adults should not 


threatened but, rather, Should only be 


tional program, teel 


Someone tries to “spoon teed” then 


something which (aceording to thi 


happened quite rarely. anVvWway 


But a ready 


low 


ot thy 


planation could lead not only to the obseuy ine 


Of legitimate complamts but to 4 widening 


the g 


ot Lay 


teachers \ 


between the resident and ther 


persistent complamyt Or the 
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residents was that the faculty used authori 
tarian, infantilizing methods of dealing with 
them, instead of helping them to be adults 


by treating them as if they were adults 


Phis kind of complaint led easily to the ac 
cusation that the faculty, or certam promi 


nent members of it, were authoritarian 


characters, that they had “negative countes 


transference reactions” to the residents, and 


forth The trouble with ad hominem 


irguments, of course, ts always that they 


can be appled to either sick ofa CONLTOVETSS 


without touching the manipulatable aspects 


of the situation, through which some prog 


ress may be sought 


Qur impression is that there was some 


truth on both sides. To a degree, the resi 
dents were immature; toa degree, the School 


The 


demanded 


did keep them that) way Menninger 


School of Psyehiatry and re 


warded a combination of submission, re 


bello, true independence of thought, and 


conformity to a general pattern. simul 


taneously expected people to be adult as 


tlmost any school must do and some 


am 


had 


its counterpart im contheting trends m_ the 


wavs treated them like children 


bivalent mixture of external demands 


residents the need to grow up and the 


need to remam a dependent child 


Some Significant Foci of Development 
in Residents 


Our research gave us the unusual op 
portunity of studying through interviews and 
tests, and of observing through the trained 
eves ol psvehiatrists who reported to wus, 
the personalities and actions of a fairly 
large sample of people in a significant, but 
least studied, decade of life. | nfortunately, 
the primacy of ou practical objective kept 
us from making a systematic survey of our 
data from this particular pomt of view; 
| therefore can offer only some impressions. 

rom evidence in tests and interviews, if 
is striking how many physicians im the first 
halt of 


residues of 


20's are still struggling with 


the Odcdipal 


thei 


situation, more 


particularly with efforts to free themselves 


from emotional dependence on their parents. 
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Perhaps if we could study men of this age 


group in other occupations, the findings 


would be similar. Sociologists tell us that the 
American family system is highly unusual 
in the roster of the world’s societies in the 
demands it makes upon the children of the 
parental family to go forth and establish 
new families of their own. The new family 
is often geographically remote from the old 
one, and the children may be without com 
munication or from. the 


What we are 


psvchological price that has to be paid for 


support parents 


seeing here is some of the 


this system. Tluman beings need great 


deal of support from each other, perhaps 


especially society whose ideology de 


mands of them a high degree of initiative 


and frustration tolerance, and the steady 
pursuit of remote goals 

It should therefore be considered the most 
natural thing in the world that young adults 
vou outwardly to be grown up, because of 
great social pressure on them to do so, while 
at the same time they often harbor regressive 
longings for the easier, more carefree and 
dependence on the 


irresponsible days of 


parents. We should expect, also, to find that 
parents do not always let go as easily as 
their culture demands that they should, with 
that the child 


fight for his dependence 


the result must frequently 
In the process of 
doing so, it may become necessary for him 
unconsciously to conceive of the parent as 
a threateningly powerful, and perhaps even 
evil, figure. 
Gaiven this state of mind ——the inner con 
thet OVel dependence and independence, the 
necessity to maimtam a high degree of out 
ward self-reliance and responsibility, and the 
unstable transitional state of his ego identity 
there should) be litthe wonder that the 
young professional person is typically shaky 
in his maturity and sensitive to any threat 
directed against it. He may be longing to 
transfer to his supervisors the dependent 
feelings that he is struggling to deny in re 
lation to his parents, and he may be tempted 
to view any exercise of authority in light of 


his unconscious fantasy of the bad parent 


Vol. 81, Feb., 


JO5Y 


4 


PERSONALITY GROWTH IN 


from whose clutch he is trying to wrest 


himself 

In comparisons we made between TAT 
stories told by older residents at the end of 
the training period and stories told by men 
had School, the 


themes strikingly 


who not vet entered the 


mentioned above were 


more prominent in the latter group, who 


Were on the average seven vears younger. 
Phe older 


W ho had 


the 


hool. 


residents, particularly ones 
well the 


the 


done 


that conflicts were reaching 


eviden 
pa that their adult identity was more 


securely established, and that they could 
identify themselves more easily with hgures 
authority. In their stories, parental figures 
Were more likely to be benign, understand 
ing, and willing to release children who are 
ready to go out into the world. In Interviews, 
the had 


psvehiatric training showed in 


older doctors who hnished then 


many cireet 


and indirect Ways fewer feelings of in 


adequac v and less dete Hsiveness about them 
selves Just the projected portrait. of 
did the 


feelings toward their parents expressed in 


parental 


hgures changed, so alse 


direct Interview: residents at the end of 
training were more objective. less likely te 
fall over into either moralized justification 
of their parents or hostile feelings of hay 
ing been maltreated by them 
leven though these trends are based on few 
cases and the method of tracing them lacks 
systematic rigor, they help us to understand 
some of the Stormy episodes that occurred 
so regularly with residents in training 


the 


Less 


CONSPICUOUS In 


eves of administrators 


and educators, because they were less 


troublesome, were other. equally immature 


patterns of behavior, such as submissiveness 


to authority and hesitation to come out with 


Independent 


thoughts and observations 


Meager though our data are, 


that 


they unmis 


takably suggest these aspects of im 
maturity also subsided and gave Way to more 
adult patterns during the years of training 


Maturing and Morale 


\ccording to the view the 


vears of re sidency tramming should be looked 


urged here, 
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Ono as a rather crucial period of transition. 


a period in which maturity only begins to 


be won by som persons and is being first 


consolidated by others It as an exceptional 


man or woman, we believe. who emerges 


from. the internship year following medical 


school with 


a sure sense of identity as an 
adult and a corresponding pattern of realistic 


emotional attitudes toward the crucial issues 


Of authority, Independence passive-de 


pendence, ana sponsibility adol sceTit 


CAPTICIOUSTIESS 
\nother 


IS often the isappearance of 


aspect of this 


Maturing 


Proce 


oby Ch 


thusiasm. excitement, and zest Poo often 


these heady qualities (whieh may do 


a great 
deal to stimulate 4 teacher) have an ado 


lescent: tinge, which js shown by their in 


(ppropriate mtensity (in view of slight 


basis in the students’ acquaintance with the 


facts) and their unsteadiness Paradoxically, 
the growth of 4 deep and sustaining interest 


psvehiatry may be accompamed by ex 
ternal appearances that superhicially lool like 


t loss of enthusiasm and zeal 


Phere is another, sunpler partial explana 
thon for the “the When a 


psvehiatry, 


loss ot vlow 


Person first starts the study of 


he is met with constant novelties and 


prises; he may, Indeed, discover what is 


almost a whole 


new world of 


Nper Mee, 
Hew 


\fter 


will Me longer be 


under standing oft 


events and 


people 
he has been in the held awhile. these 


should 


h day 


Ities. and he 


not be expected to approach them 


With starry-eved wonder. It has often been 


held highly desirable to be able to approach 


experience continually with a fresh Nsation 


of wonder and with never-ending discoveries 


of new things to be puzzled about and in 


Irigued by; a few first rate therapists 


to retam some of this quality 


Realistic ally 


however, one must expect a certain amount 
of waxing and waning in such a 


“The 


partly something true and good. [t 
closely related to the 


attribute 


glow” false, 


IS partly something 


first phase of falling 
In love, sharing the quality of 
the 
features of the 


romlantie wun 


realism. in Hush of which many real 


cathes ted objec t (the beloved 
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the School, the profession) are not seen, or 
suggest 
familiar but extraordinary phe 
(a) A faced with an 


opportunity for growth and need-gratifica- 


are even reversed. | two reasons 
for this 
person Is 


tion; impatient under the pressure of 
aroused drives, he regresses a little toward 
the pleasure principle, so that perception is 
wishfully distorted. (>) Transference inter 
feres with realistic perception : The cathected 
images of “good” or “bad” parents (or other 
ideal figures) are projected onto the present 
object. Sooner or later, however, reality 
testing reasserts itself, and “the honeymoon 
is over’ —-disillusion of some degree sets In 
as the 


wanes and the realistic component waxes. 


fantasy component perception 
Phe more unrealistic the initial glow, the 
deeper the disillusionment is likely to be, 
and the more the later reaction. ts likely to 
fall over toward paranoid unrealism, 

But there is a less obvious counterpart to 
the loss of the glow of transferred love: 
What might be called the glower of trans- 
ferred hate is lost by a similar process. 
Kither way, there is a settling-down process. 
leven though the spice that vivid resentment 
gives experience is undesirable in the long 
run, one cannot help but feel some pang of 
nostalgia for the turbulence of positive and 
negative transferences after they have been 
supplanted by a more mature placidity. 

lrinally, on the level of realistic con 
siderations, the psychiatric art is an ex 
tremely difficult one, much more difficult than 
most residents realized when they entered 
training. The discovery, when they began 
working with psychiatric patients, that, de 
spite years of arduous study and training 
in medical school and internship, they were 
almost wholly unequipped to deal effec tively 
with a good many of their new patients 
(one 


first 


was very distressing, even depressing 
“When | 


started to work, it had a sobering effect on 


resident put it very well 


me when | saw that-——dealing with patients 

| could open my mouth and put my foot in it, 
and that psychiatric aides knew better than 
| how to relate to the patients. [| had just 


been through five years of long, hard medical 
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training, but in this type of residency | 
couldn't even lean on my stethoscope. It's 
hard to be starting out at the bottom of the 
heap again. It isn’t possible to get by any 


longer only by academic proficiency or 


conscientiousness.” According to this expla 
nation, it Was almost inevitable that residents 
should begin to feel inadequate, and strike 
out defensively and blindly against author 
ities or anyone else, rather than face up 
squarely to their own deficiencies and the 
enormous amount of learning that lay ahead. 
Or if they did recognize their own ignorance, 
the result often was a demand for more 
help faster than it could be given, followed 
by disaffection. 

There can be no doubt, we believe, that 
psychiatry is a subtle, complex, and per 
sonally threatening type of practice, one for 
which many medical schools ill prepare their 
graduates. This seems to us a factor that 
needs to be taken into account in an assess 


ment of residents’ morale problems. 


Summary 


A great deal happens to a man or woman 
during the years of psychiatric training be 
sides the acquisition of knowledge and skill. 
The 


psychiatric 


strains of exposure to work with 


patients and their occasional 


pathogenicity are well known; | have tried 
to show how psychiatric training itself con 
tributes to maturity through the deepening 
of interests, the development of self-insight, 
the development of sound relationships with 
people, and the stabilizing of ego identity 
At the same time, the training process in 
duces apparently regressive changes, seen in 
morale problems and the loss of the initial 
enthusiastic glow. These phenomena them 


selves may be part of growth and the attain 


ment of a mature professional identity. They 


should, therefore, not be greeted with alarm 


or discouragement when they appear in 


psychiatric residents; neither should the fact 
that they may oceur naturally lead to com 
placent assumptions that nothing or 
need be done to improve psychiatric train 


ing 


q 
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Water-Loading Test in Mental Diseases 


J. D. STEVENS, M.D.; F. A. MAJKA, M.D., and F. L. HUMOLLER, Ph.D, Sepulveda, Calif. 


Water metabolism im mental diseases is 
kearher findings 
\ltschule in 


1953 Ile recalled the widely divergent 


ino interesting problem 

have been summarized by 
factors compheating this matter. [emotional 
experiences have a profound influence on 
water metabolism. Both emotional and 
physical stumuli can inhibit diuresis by re 
leasing antidiuretic hormone.** The Wor 
cester group has deseribed abnormalities of 
the water metabolism in schizophrenia. Ac 
cording to their findings,” the urmary ex 
cretion of water is mereased in the resting 
and fasting schizophrenic. lor some time 
now the role of the hypothalamus in mental 
diseases has aroused the interest of the pro 
fession.” Unfortunately, the activity of 
hypothalamic centers deties quantita 
tive measurement. It is im this connection 
that here an effort has been made to follow 
the activity. of organs involved in water 
dhuresis in mental diseases. spite of 
compleating factors, here is something that 


can be measured and weighed 


Methods and Material 


Phe patient abstained from food and 
water after midnight. At 6a. m. he voided ; 
specie gravity and volume of the night 
specimen were noted. THe then drank 1,000 
cc. of water 

1 Inactive Vest: Patient remaimed m bed ex 
cept tor voiding every 30 minutes for 3 hours; 
pectic gravity and volume were noted 
\ctive Test: Same as Test 1 except that the 


puitient sat up 
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3. Cortisone Test: Same as Test 1 except tl 
at 4am. 150 mye. of cortisone was eiven by 


mouth 
4, Corticotropin Test: Same as Test 1 except 
that at 4 a.m. 40 units of corticotropin was 
given mtramuscularly 
Koom temperature was kept at 8O | \ 
note was made of the patient's mood and 
reactions 
Care was taken to exclude patients with 
complications that) might interfere with 
diuresis, such as renal or circulatory dis 
abilities. Alcoholics were not tested until 
acute symptoms had subsided. Patients with 
liver damage were excluded. If mental de 
terioration had oceurred, they were grouped 
under the “organic” alcoholics. When al 
coholism was associated with pronounced 
functional symptoms, the patients wer 
grouped under the “functional” alcoholics ; 
the rest were considered as “normal” aleo 
holes 
All patients with “funetional” psychoses 
had to be able to cooperate | severely dis 
turbed patients were excluded 
Complicating factors cannot be disre 
garded. The second group in our Table, the 
“active” one, demonstrates how much even 
limited activity inhibits diuresis. the 
activity in the “inactive” (first) group can 
not be entirely controlled. [even the amount 
of turning in the bed must interfere with 
the results to a certain extent. A > major 
error can develop if the environmental 
temperature is not controlled. An elevation 
beyond 70 IF diverts increasing amounts of 
excretion from the kidneys to the lungs 
and skin. We have made an effort to keep 
the room temperature at Specitie 
gravity moves opposite to the volume and 
allows a control of the consistency of re 


sults. 
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WATER-LOADING TEST IN MENTAL DIS] 
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It as) well) established that) emotional 
stimuli reduce the renal excretion of water 
No such stimuli were introduced externails 
mo our material, and it is thought that the 
results largely retleet the internal milieu 
Hlere the assumption is made that) en 
dogenous mood swings reflect the internal 
miheu also and, therefore, will not. vitiate 
the results even oso. the rathet large 
standard deviations reveal the variability 
inherent in the method. We consider our 
results only as clinical trends. However. 
controls with great number of cases. as 
might be available in-state hospitals or 
chrome-type neuropsyechiatry institutions, 
may well result statistically valuable in 
formation 

Phat the adrenal cortical hormones are 
able to stimulate diuresis in the acute ex 
periment has been known for some. time 
Is probably at ot then 
ability. to inhibit reabsorption of water 
the tubules heir diuretic strength is 
demonstrated in our third group (cortisone 
test). Originally it was planned to use this 
additional diuresis order test the 
ability of the adrenals to secrete COTTISOT 
IN response to corticotropin. Group + how 
ever, reveals that) corticotropin Wo must 
contam vasopressin Pitressin) be 
cause invariably resulted ino inhibition ot 
diuresis. Corticotropin No was found) fre 
from vasopressin, and its administration re 
sulted in values comparable with those for 
the cortisone group Phere Was Tho Case of 
adrenal imsutficieney our material 

In all, 477 tests are summarized the 


Pable 


Results 


The Vable reports the number of case 
the mean output, and the standard deviation 
Phe first group is concerned with the in 
active, and the second with the achive, state 
the third, with the response to cortisone, 
and the fourth and fifth, with the reaction 
to corticotropin, In Group 3. an additional 
report ts made on the difference between 
the mean output of Groups | and 3. This 


records the ability of the patient te respond 
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to cortisone with additional diuresis in ex 
cess of the resting state. 
The “normal” aleoholic showed an ade 


quate response to water loading in the in 


active test. The cortisone test revealed their 


strong ability to respond to cortisone stimu 


lation with additional diuresis of 283° ce 


Phe difference between this group and the 


maranoid schizophrenia group was obvious. 


Phere was larger excretion of urinary water 


in the mactive schizophreme patient; at the 


same time, the schizophrenic in the third 
group seemed unable to respond to stimula 
tion with cortisone. Most of the schizo 
phrenies were comparable im this’ respect 
Interestingly, the “funetional” alcoholics, a 
group that combines alcoholism with fune 
tional symptoms, reacted very much like 
the schizophrenic, with a high output on the 
inactive test and a lack of response to cort 
sone There was little difference between 
the “normal” and the “organic” alcoholic, 
although possibly in the “organic” type a 
weakness in output of antidiuretic hormone 
could be suspected as a cause of the ready 
response to cortisone, 

It has been mentioned that the resting 
schizophrenic put out an unusually large 
amount of urme under water loading, and 
that he failed to respond to cortisone stimu 
lation with mereased diuresis. In our ma 
terial, insulin treatment has been able to 
reverse the situation, decreasing output im 
the inactive test and increasing it) under 
cortisone stimulation 

In a few cases of “functional” neuroses 
not reported here in detail the reaction was 
comparable to that im schizophrenia. This is 
in contrast with our involutional psychosis 
patients, who have been able to respond lo 
cortisone 

Some organic cases seem to lack adequate 
response of the antidiuretic hormone center, 
as though these centers had undergone some 
damage. These cases, however, responded 


readily to cortisone (encephalopathies ) 


Summary 


Phe results in 477 water-loading tests in 


mental diseases are reported. 
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“Normal” alcoholics increase their urinary 
output of water in the water-loading test 
when stimulated by cortisone. 

The fasting resting schizophrenic 
shows an increased diuresis 1,000. ce. 
water-loading test, but is unable to increase 
the diuresis under stimulation with corti 
sone, as the normal subject does. 

Insulin treatment is able to reverse this 
picture to normal. 

“Functional” neurotics react comparably 
to the schizophrenic in the water-loading 
test. 

In some organic cases (encephalopathies ) 
a weakness of the antidiuretic hormone 
centers is revealed, resulting im increased 
diuresis. These cases respond to cortisone 
with further increase of diuresis. 

The variability inherent in the test re 
serves for it only suggestive value in any 
diagnostic problem. 


Veterans Administration Hospital 
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Adrenocortical Function 


Effect of Two Psychological Stresses on 
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In a previous publication ' it was reported 
that the disturbing experience of being in 
troduced into a strange and potentially dan 
gerous place or of being subjected to an 


anxiety-evoking psychiatric interview raised 
the plasma level of the adrenal cortical hor 
mone, hydrocortisone, in a group of anxious 
patients 400 28%, The 


increase in hormone level following the in 


and respectively, 


terview was also associated with a significant 
increase in emotional responses.~ The pres 
ent study is intended to extend the earlier 


work in two directions: to investigate re 


sponse another type of psychological 


stimulus and to make a comparison of nor 
mal subjects and psvehiatric patients, which 
was not possible in the earlier experiment 
We shall here compare the response of two 


groups differing considerably anxiety 


proneness to the same situation, and also 


two groups of the same (high) level of 


anxiety im response to two different: stress 


procedures 
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The experimental condition used in the 
present study involves the manipulation of 
a perceptual judgment task in such a way 
as to produce an experience of perceptual 


distortion, Compared with the interview 


situation, the focus is upon the relationship 
between the patient and external events more 


than upon the relationship ot ego factors 


to internal attitudes or needs, In both cases. 


however, the effort is made to evoke anxiety 


by implying a failure of ego control 


Subjects, Experimental Design, and 
Methods 


The anxious patient 


group of the present study 


consisted of 11 hospitalized patients (7 men and 


} women), with «a mean ave of JOS years 


patients were all hospitalized on the ps chiatri 


service ol i general hospital the time of the 


experiment and 


were selected to resemble the 10 
anXiety-prone patients of the earher study 
closely as) possible Five male soldiers, with 


werave ave of 22.4 vears comprised the normal 


subject group These men were selected trom 
larger group of volunteers on the basis of a diag 
nostic interview tinding them relatively free ot 


anxiety or psychological disturbance. In later di 


cussion, the patient group subjected to the iter 


view procedure in the earlier 
API: thre 
perceptual distortion im the present. stud 


APP, and the 


the same 


expermment wall 


called Group patient group subypected te 


(aroup 


normal soldier group, tested under 


Group NSP 


condition, 


All subjects of the present stud Groups APP 


ind NSP) were physical 


judged by physical examination, No 


healt 


edication 


Wi idmuinistered low emher yroup durimy the ex 
perimental sessions, although some of the patient 
received sedative or tranquilizing druy 
1! ! 
between wuall lo It 4 


| 

a 
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heheved that the ave and sex differences between 


the two groups of subjects can account for the 


differences to be reported in adrenal cortical func 


hon Previous unpublished studies in this labora 


tory indicate no significant differences plasma 


hydrocortisone level, plasma hvdrocortisone — re 
pouse to corticotropin, or urtary excretion ot 
hyvdroxveorticods between subjects whose mean 
wwe A) vears and another yroup aved 40, o1 
hetween men and women at each of these age 
level 

lhe expermental setting, laboratory conditions, 
chedulin wd, om general, the nature of the 
procedures emploved in the present study were in 

t respects identical with those used in- the 


except with regard to the 


experi 


nental condition interposed between the pre and 


Post unple 
broths the expermental design consisted 
of four consecutive days The first of these was 
“‘preex permmental da on whicel the Various 
easurements were made but no explicit) stimulus 


introduced On the three successive davs, whiel 
vill he referred to Davs 1, 2, and 3, a series of 
easurement is repeated, first, before and, then, 
Hter the expermental condition, For our present 
purposes, it should simply be noted that pre and 
fost) measure of plasma hydrocortisone bracket 
thi re timulus 

hie perceptual distortion stress” consisted of 
one (length « repeated on each of 
the three experimental days, with a second tash 


(yieture deseription) mtroduced on the third dav 


The techmique and an findings ob 


Overview «ot 


tamed an thi tudy have been described elsewhere’ 
The length-estimation task involved a series of 
pars ol line with the subject asked to judge 
vlucl the two was longer lo valulate this 
the subject was then shown he 
pre edd tor be thre same set of lines and was asked 
to measure then On selected occasions during 


the validational phase, however, an alternate pain 


lines was surreptitiously introduced, so that 


impression that he had 
“The 


the ubject) wa wiven the 


erred bi 


position of the lines, 


other characteristics of the stimulus, were 


threat the deception was not «is 


covered my subject. On the third day the 


ubjpect wa shown a series of 
(O25 second), and 


\fter 


heheved to be the 


photographs, 


in this case rapidly 


posed 


isked to describe what each judy 


nent, be was shown he 


photowraph md asked agam to describe it, 


this tune with the picture in full 


view and with 


unlimited time available Hlowever, in every case 


the subject was shown an altered version on the 


second viewing. The pairs were so constructed that 


the first usually contamed some threatening con 


tent, for example, hostility, death, et 
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and the alternate version was distinctly more neu 


tral. Thus, the originally presented member ot 


the first pair showed a man bent over, appearing 
somewhat depressed, with a gun to his temple The 
shown 


that the 


alternate version, immediately after, pre 


sumably so subject could check the ac 


curacy of hus earlier judgement, showed the 


man 


in much the same position, looking thoughtful, 


and, most important, holding a pipe rather than 


a gun to lus temple. The implication, then, 1s that 


the subject had projectively perceived a 


self-destruction, when in fact there was no reality 


basis for this judgement 


Fhe number of errors imputed to the subjeet 


the length-estimation task was increased each day, 


and, as noted, the picture-description —tasl 


wided on the third experimental day. Consequently 
the imtention that the 


Was 


Moreover 


somewhat | 


Stress 


stimulus be mereased from day to day 


the quality of the stimulus was tered 


on the third day, since it was implied not only 


that the subject was not accurate m his judgement 


but, am addition, that he was projecting mto a 


presumably objective deseription of an external 


stimulus lis 


own inner needs and neurotic con 
laken together, however, the two parts ot 
the perceptual distortion procedure imp! noi 
idequacy of perceptual funetionme, henec 
of ego control, and thus mentall ln 
havior 
Phe plasma level of hydrocortisone vas cle 
termined according to Nelson and Samuels ind 
the urinary hydroxyeorticoids, by a modification 
of the method of Reddy” All urine samples were 


checked tor completeness of collection by means ot 


a determination of their creatinme contents Phi 


ratings anger, and 
made in 


anxiety, depression wert 


exactly the same wavy as im the earlier 


studies and have already been described letail 
elsewhere 
Results 
kitfect of Two Different) Psychological 


Stresses on Adrenocortical Function in Two 
Groups of Patients... When the 


levels of hydrocortisone im 


Anxious 
mean plasma 
anxious patients disturbed by means of the 


perceptual distortion situation are compared 


with those of anxious patients stimulated 
by means of a disturbing interview, no sig 
nificant difference occurs on any of the 12 
occasions ( Table 1) Further, the two 


groups do not differ significantly on any of 


the four days in the change in level from 


the pre measures to the post measures 
(Table 2), However, it is interesting that 
Group APT is more variable in its hydro 
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OF PSYCHOLOGICAL STRESSES 


Paste 1.—Plasma Hydrocortisone Level of Anxious Patients 


and Normal Subjects 
in Three Stress Experiments 


Plasma Hydrocortisone Level, uy 


Occasion APTI APP NSP API rs. APP APP ps. NS] 
Vreexperimental day 
Pre (9:00 a.m 19.5+6.6 OST Is 
Post (10:30 a.m IV IS.7+5.8 O.30 
Extra (2:30 p.m 1O8+45.9 242 
Day Pre 21.7427.3 2447.0 2.8 2.02 
Post 14.0490 on ( 
Day 2: Pre IS.1+6.4 21.24+7.6 s 2.8 
Post 14.84-7.3 14.6+5.7 | 
Dav 3 19.34-5.4 16.946.2 4.1 
Post 13.346.7 12.24+5.6 100-4408 
* Mean (4 tandard deviation; IS subjects in Group APL, 4 in Ciroup APP, an Group vhom 
Detained 
Appropriate methods for thre comparison of the levels were employed when the var Vas nonhom APT 
AMID’ comparison, a value of 2.06 nee ivy for the o level of significance: for the APP rs VSP comparison, a value of 2.18 
ry. The numer Uperior) theans that the value ynificant at better than the evel) 2 atthe the 
cortisone change values on each of the three — be affected Vhus, the two patient groups 
experimental days, although initially (on the show no difference either in the levels or in 


preexperimental day) it is the less variable the degree of or sponse to the two experi 


group; comparisons the variance mental conditions. The urinary output of 


ratios are short of statistical significance hyvdroxyeorticoids, a group ot 


Henee, it would seem that, while there is 


products derived from hydrocortisone. also 


no wmnportant difference in the extent of re did not differ significantly on any of th 
sponse, the interview tended to have more experimental days (Table 3) 
Individualized effects than the perceptual Phe ratings of affects. corresponding to 


procedure the time ol hydrocortisone measure, tor the 


Smee some diurnal fall is expected, meas IWo anxious groups show essentially similar 


ures ot change taken) from an earlier to a mereases response as a 


later time might be corrected) for expected 


tion of both the interview and the perceptual 
1 


But since the correction conditions ( Table 1) only 
would be identical for both these groups, any 


diurnal variation on the second 
experimental day, which we have noted else 


tests of differences between them would het Where! to 


be a particularly disturbing day 


PABLE 2.—Change in Level (Post Vinus Pre) of Plasma Hyd) rlisone 
Patients and Normal Subjects in. Thre: 


Change in Plasma Hydrocortisone Leve ue t 
Occasion AVI APP Nsl API AVI Ay 

Vreexperimental day 12.20 200+ 1058 “ aul 
Day 1 6.1447.12 O4S 42.16 
Duy 2 3.294 10.00 6.58+5.71 242 
Day 3 94-8 20 1.744702 $1444.84 0.39 

* Mean (+) standard deviation 

Appropriate methods for the comparison of the change scores were employed when t r ! ! ' i 
uperior figure) means that the vy ilue i ivnificant at better than the 5 
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Paste 3.—Urimary Hydroxycorticoid xcretion of Anxious Patients and Normal 
Subjects in Three Stress Experiments 
Urinary Hydroxycorticoid Excretion, Mg/Day * tt 
Occasion API APP NSP APL es. APP APP vs. NSP 

Vreexperimental day §.204+-4.92 9.614403 5.284+2.25 O80 2.58 

Day 1 §.2347.12 10.09-+-6.03 4.72+2.42 0.73 2.35 

Day 2 6.2045.54 0.0844.38 4.54+4.56 1.77 5.05 

Day 3 7.9247.74 9.034-5.63 4.654:3.05 1.88 

* Mean (+) standard deviation; 1S subjects in Group API, 11 in Group APP, and 5in Group NSP, for whom complete data were 

obtained, 


t Appropriate methods for the comparison of levels were employed when the variance was nonhomogeneous. Superior numerals 


1 indieates that the value i 


for the interview group, did Group API 
show any more response in anxiety, and this 
difference is significant at the 0.05 level. It 
can also be noted that the largest increment 
of plasma hydrocortisone also occurred on 
the second day for this group. 

In an earlier report? it was shown that 
when the three interview days were ranked 
for each individual according to days of 
greatest, median, and least emotional re 
sponse for each of the affects separately and 
for the combined rating, there was a regular 
and significant change in hydrocortisone re 
sponse from day of greatest to day of least 
attective change. A similar analysis done for 
the subjects of the perceptual experiment 
shows more consistency of emotional re 
sponse, and, consequently, less difference 
when subjects are ranked on days of highest, 
median, and lowest emotional response. 
Since there is less range along this dimen 
sion, itis not surprising that the hydrocorti 
SOME Fespotise tends to be more similar on 
each of the three days than in the first ex 
periment, 

i: ffect of the Perceptual Stress Technique 
on Adrenocortical Function of Two Groups 
of Subjects The 


( Group 


Differing Anxiety 


comparison of normal subjects 
NSE) and anxious patients (Group APP), 
subjected to the same perceptual distortion 
situation, shows the plasma hydrocortisone 
level of the anxious patients to be clearly 
higher, on the average about SOC above, 
than that of the normal subjects when they 
are compared occasion by occasion ( Table 


1), On 9 of these 12 occasions, the differ 
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ignifieant at better than the 5% level; superior figure 3, that it is significant at the 0.1°% level 


ence is clearly significant; in no case 1s 


there an instance of reversal. The amount 
of difference reported here is roughly similar 
to that previously reported for comparable 

While the two experimental groups show 
roughly the same amount of change, from 
pre to post measurement on the preexper! 
mental day, the normals respond relatively 
more (i.e@., have less diurnal fall) on each 
of the experimental days, with the differ 
ence between the two groups in the amount 
of response achieving the 0.05 level on Day 
1 and falling just short of this level on 
Day 2 (Table 2). 


fore, one might conclude that the preexperi 


these data, there 


mental day, with its uncertainties and 
unknown dangers, constituted the greatest 
disturbance for the patient group, while, by 
comparison, the normal subjects were more 
stimulated by the intended experimental con 
ditions. The sensitivity of anxious patients 
to the preexperimental day has already been 
noted in the Group API subjects in’ the 
interview 

It is known that hydrocortisone levels fall 
during the course of a morning. Such effects 
as the experimental conditions might have 
are therefore superimposed upon an ex 
pected diurnal eyele. Various methods can 
be used to correct for this phenomenon, thus 
making possible an estimate of induced 
change uncontaminated by indigenously de 
termined changes. We have employed a 
method involving the subtraction of an aver 
age correction factor based on the obtained 


mean changes of subjects tested at equivalent 
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times under the most “basal” conditions 
feasible in a hospital." To obtain these cor 


rection values, anxious patients 12 


normal subjects Were tested at 9:00 and 


4 


iined for 1 


10:30 a. m. The patients had a mean 9:00 
= = E a.m. value of 21.74+-9.5 and a mean 10:30 
a.m. value of 14.2+7.0: the normals had 
corresponding means of 9.9-+ 5 and 7.5 
5.6. The average change scores (9:00 a.m 
= . minus 10:30 a. m.) values of 7.6+68 for 
the patients and 2446.7 for the normals 
= H t can serve as approxinations of the expected 
< ' = - 
= = change for each of ou present groups. Sub 
tracting these values from the obtained 9:00 
= © 2 a.m. level yields an expected 10:30 a. m 
value, and the difference between this and 
; 3 the obtained 10:30 4. m. Value can then be 
= taken as an index of stress response. Should 
PH the obtained value be higher than the ex 
= pected value. it night be satd that. the CX 
= perimental condition raised hydrocortisone 
& Phe mean change scores based on this 
5 5 method of adjustment are given in Table 5 
: 7 While the patients show some degree ot 
A : z response on each of the tour days OL the 
= experiment, the greatest amount is on. the 
preexperimental day By contrast. for 
ri = the normals the adjusted change scores: on 
the preexperimental day and the third ex 
perimental day are « lose to zero, 1. almost 
- identical with the control normal subjects 
= = Parte 5 Change in Lex (Post Minn l’re) 
= Plasma Hyd) risone, Adjusted for Expected 
Diurnal Chang, f Anxtous Patients and 
Change in Plasma 
= = | Vnxiou m 
es Occasion Patients 
a > BE 
z = 7. Dav 1.24.2 “wy 
Se Day 2 1.0-4-5.7 1.18 
= Day 3 2.0470 ( is 
= on Be 
= Mean (4 tandard ce tion for nis 
7 normal subject 
This value was calculated | the appropriate meth 
When the variance w 4 Is 
essary for the 5°% level of significances 
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ind what effects exist are to be found on 
the first and, particularly, the second ex 
perimental day. However, none of the com 
parisons between days within each of the 
groups shows these differences to be sta 
tistically different, nor, as is shown in Table 
re any of the comparisons between 
groups in the values for matched occasions 
ivnificant, Lastly, there are no significant 
differences between the adjusted change 
ilues of either group on any of the four 
day and the obtaimed change values of the 
ippropriate control groups. Stated an 
other way, the values given in Table 5, in the 
effort to abstract) stress response, are not 
ignificantly different from what might have 
heen expected had these same subjects been 
tudied under more nearly basal conditions 
(Consequently, it can be concluded from this 
unalysis that the apparent stress effects are 
it best small, and do not differ importantly 
between OCCASIONS OF Lrouyps 
We are quite uncertain whether this mode 
of adjustment, or any other, 1s justified, o1 
whether the imitial presentation im terms of 
raw scores gives a better picture of the re 
sults of this experiment. It is a serious 
question whether the same constant should 
be apphed to all subjects within the same 
group, of Whether the expected change 
hould not vary with the mitial level. There 
evidence that the amount of diurnal 
change, in terms both of direction and of 
extent, night be depence nt upon the starting 
level ot hydrocortisone production It should 
ilso be noted that the reference groups used 
were quite small and that the mean “econ 
stants” yielded ly them involve considerable 
amounts of variance Phe analysis is pre 
sented here to illustrate an alternate way of 
viewing the data of this experiment, and 
to mdicate the uncertainty in their interpre 
tation 
Phe urmary exeretion of hydroxyeorti 
colds of the anxious patients is significantly 
higher than the normals on every occasion 
of testing, though the confidence level does 
not quite reach 0.05 on the third experi 


mental dav ( Table 3) Phe daily urmary 
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output of the patients runs about 100 
above that of the normal subjects, the same 
order of difference reported previously in 


siniilar comparisons 111,12 


Phe distinct differences between the not 
mal and the anxious subjects im plasma 
hydrocortisone level and in urimary hydroxy 
corticoid excretion are paralleled by wide 
differences in the affective ratings of the two 
groups. On each of the paired occasions, 
the patients were significantly higher in anxt 
ety, anger, and depression ratings, and in 
the total emotional arousal represented in a 
composite rating, although the amount of 
change from before to after the perceptual 
procedure was roughly comparable in the 
two groups. Consequently, as we have dis 
cussed elsewhere in greatel detail? the pa 
tients both enter the experiment and respond 
to participation im it with over-all higher 
levels of affective arousal, although the 
stimulus proper does not evoke any greater 


amount of additional response 


Comment 


This study was undertaken with two ques 
tions in mind: 1, Do different types of 
psychological conditions produce ditferent 
responses in essentially simular subjects: 2 
Po what extent do subjects, initially quite 
dissimilar in anxiety, respond differently to 


the same, standardized condition 7 


It is clear from the material presented 
that the differences between the groups ot 
anxious patients subjected to the interview 
and perceptual distortion conditions are 
small and, in the main, insignificant. Mean 
plasma hydrocortisone level and change in 
level, urinary output of hydroxveorticoids 
affect levels, and change in levels ( with some 
exceptions) did not differ significantly be 
tween the two groups Consequently, the 
anxious patients confronted by two rather 
different procedures respond in essentially 
the same way, at least in terms of these gen- 
eral indices of emotional and hormonal stress 
response There are, of course, many spe 
cifie differences in behavior in the two situ 


ations, some of which have been discussed 
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elsewhe re,! but are not re flected in the 
present analyses 
In both cases, the patients approached the 


experimental situations with a considerabk 


degree of anticipatory anxiety. There were 
heightened fears of the unknown situation 
and the laboratory and. its complicated and 
iwesome equipment, Over-all, there must 
have been a genuine concern with the mean 
Ing of the “tests” and the possibility that 
the findings would bear on their course in 
the hospital. Consequently, the highest levels 
of disturbance were reached prior to and 
early in the series of expermental 
\gaimst this background, the intended stimu 
lation produced rather litthe change in 
adrenocortical, functioning — the largest re 
sponse having appeared on the first day in 
the laboratory although there were regular 
rises in emotional levels in response to each 
day's experimental condition. In this re spect 
both groups of patients differ from the 
normal soldiers, who show distinetly Jess 
general, and somewhat Hore focal, stress 
FeSpotise 

\lthough it was originally intended. in 
both studies, to increase the intensity of dis 
turbanee from day to day. neither Cast 
Was it really possible. The maximum re 
sponse to the interview was on the second 
experniental day with the perceptual pro 
cedure the responses were more uniform on 
the thre days although the normals did 
have relatively greater alfective responses 
on each day come regard, however. the 
perceptual distortion condition SCCTHIS Lo have 
predictable ellects Phere ts generally 
less variability in adrenocortical r sponse on 
each of the experimental days within (aroup 
APP than within Group API though the 
difference is well short of statistical signifi 
cance. Paralleling this, the range of emo 
Hlonal response, when the experimental days 
for each subject are viewed separately, Is 
vreater m the intervie study Stated other 
wise, the subjects in the interview study tend 
to be more disturbed on their day of greatest 
emotional arousal, and Jess disturbed on the 


day of least arousal, than the patients in 


the perceptual distortion experiment, Con 
sequently, While it Was found that the degree 
of adrenocortical change was significantly 
different on days grouped in terms of af 
fective arousal in Group APT, such a rela 
tionship was not found the second 
experiment, probably because ot the 
range of alfective changes 

Normals and patients, to comment on the 
second question raised, differ clearly in ons 
major respect. Plasma hormone level and 
urinary hydroxveorticoid output, along with 
atfeet level, are significantly different at the 
outset) and throughout the as 
indeed has been reported In other COMM ATI 
sons of similar groups. These indices ar 
clearly related to differences in chrome di 
turbance |e vel the differences 
altered greatly the specie events of the 
experiment. However, what is more inter 
esting is evidence of somewhat vreater 
stress response in the normals. Both group 
show about the same absolute rise in | el 
but since this change is against a lower base 
for the patients, ato even be argued 
that they had proportionately more affective 
response, \We have seen, however, that the 
hormonal ts generally Yreater on 
the normals’ stress days though there is still 
question of the proper way of Interpreting 
differences in degree of change between two 
groups differing markedly in level might 
also be true that the patients’ lower hormone 
merease may simply retleet the facet that thi 
group Is operating at nearomaximal level 
and that further inerease 4 physically in 
possible \n additional ibility that 
the normals experienced the intended d 
turbances more acutely. Unlike the patient 
they arrived in the laboratory relatively fre 
Of apprehension, nor were they Ibly trou 
bled by the no el experiences of the labora 
tory on the preexperimental day 


this benign expectation, th pereeptual tar 


ure quite probably stood out harply 
unexpected and mexpleable insult. Whik 
the patients brought with them a history of 
failure and were absorbed with their larger 
life problem additional there 
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normals 


portantly the 
had no reason to beheve that the \ could not 
handle adequately the apparently simple pet 
ceptual tasks. Consequently, their ordinarily 


fairly high self-esteem could be threatened 


readily by the circumscribed failure 


experience. Simply comimg into the labora 


tory and participating in the experiment is 
for the more disturbed subject the greatest 


threat, as we have discussed before,*!* 


the unknown, and hence fantasied, dangers 
scorn greater than we were able to produce 


expermmentally 


Summary 
Pwo groups of anxiety-prone psychiatric 


were subjected to two different 


psychological techniques: an anxiety-evoking 


mterview and a judgmental situation which 


suggested that the subject’s perception was 


distorted Lhe plasma hydrocortisone level, 


urinary hydroxyeorticoid output, and affect 


ratings for anxiety, anger, and depression 


did not differ) significantly for the two 


groups. The anxious patients reacted to the 
preexpermmental day with a greater plasma 


hormone response than on any of the ex 


perimental days \ sub 


group of normal 
jects were signifeantly lower than patients 


in plasma hydrocortisone level, urmary hy 


droxycorticoid output, and affect rating. Dy 


contrast, the normal subjects reacted more 


vigorously to the intended 


experimental 
stress 

Mi Bet Lou Day 
uid Hleler 
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wave technical assistance, 
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Role of Anxieiy 


| Stud \ of 


THOMAS M. CASEY, M.A., Concord, N. H. 


In current literature there seems to be 


mereasing emphasis on the psychogenic as 
pects of diseases, even those dlnesses which 
are usually considered purely biological in 
ehiology, such as pulmonary tuberculosis.'* 
In an effort to clarity the area of “psycho 
somatic disorders” and to differentiate con 


version hysteria, organ neuroses, and 


typical biological diseases, the psvehiatri 


term “psychophysiologie autonomic 
visceral disorder” is) now preferred This 
term imphes that the “symptoms are due 


to a chromic and exaggerated state of not 
mal physiologic expression of emotion 

which may 
then, are re 
that 


organs and viscera innervated by the auto 


Psychophysiologic disorders, 


stricted those disorders involve 


nomic nervous system, rather than by a 


more voluntary control or perception 

Phe concept involved in the definition has 
directed research toward studying cach type 
of disorder and its related personality: type 
or traits. This approach, however, has ere 


ated contheting findings and disagreements 


lor example, Alexander and and 
Weiss and Ienglish' conclude that) sup 
pressed crying is) the psvchogenesis of 


asthma, while Miller and Baruch believe 
that suppressed hostility and anger or fear 


of separation from the mother is the im 
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Complaints and Symptoms Before and After Operation 


JUDITH FRANKS, M.A.; GEORGE M. HASLERUD, Ph.D.; G. DONALD NISWANDER, M.D., and 


lead to) structural changes.” * 


in Psyvchophysiologic Reactions 


only 


portant personality: factor. The agree 
ment as that there are prolonged, and often 
intense, psychological conthets mvolved in 
the cuology of bronehial asthma 

Hamilton ' observes that, im Spite ot the 
many different traits reported for each dis 
order, there ts considerable overlap, Virtu 


ally 


traits 


invalidating the coneept of speciti 


(according to his analysis of the 
reported Kelated to 


Hamilton's conelusion is the astute 


study by Gildea *) 


chinieal 


observation made by Harris ® that) moods 


and anger affect general health 

Another factor tending to discredit. the 
personality-trait approach is the recent con 
cept of “relative response — specificity 


Lacey, Bateman, and studied 


the reactions of the nervous 
system and came to the conelusion that an 
individual subject responds with the sam 
type of autonomic response pattern no miat 
Phis that an 


individual responds im the same character 


ter what the stress means 


Istic manner to different stress situations 


Whether the 


stress is anger, fear, hostility 


like 


the predisposition and learning « Xperrences 


defeat, or the Phis would emphasize 


of the individual patient as possibly being 


significant etiological factors the choies 


ot Ivpe of reaction, for example 
hypermotility 

The possibility of a more basie factor 
such as that suggested by May. is indi 
cated. Through work with psychoanalysis 


he concluded that there is a basic underlying 


anxiety psychosomatic —(psychophysio 


logic) reactions. Although anger, hostility 


fear of reyection, etc., are present, a more 


thorough analysis of the patient: frequently 
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| 
ant 


Vo AR 


brings to light the fact the 


“reactions to an underlying anxiety 
that 


that 


also observes there tends to be 
the 
ability to tolerate conscious ANXICLY and the 


at 


an 


relationship between 


rson’s 


ATATICE 


Lhe to 


data that might possibly unify and simplify 
the « 


psvchophysiologic reactions 


purpose of this study was 


Xistingy mass O material 


The hypoth 


was that anxiety 1s a general hactor 


of 


or antecedent) condition psychophysio 


logic autonome and visceral reactions 


is an melusive term tor 


a persons 
general reaction to stress, often stated to be 


“tension,” 


“worry, o1 ague te 
i condition antecedent lo psycho 
reactions, then 
ha had 
incidence 


hould 


anxious period than im the 


riod 


ars 
anxiety ts 


vhich a 


and 


phy a situation 


the 


chrome anxiety 


tre 


psychophys 


lologie reaction igniticantly 


the 


LOU ih a situation occurs 


Wh Case of suces ful pre frontal lobotomy 


bland, 


In the present 


vhich usually produce nonanXx1ou 


personality. study the 


duration of the psvehosts Wal utilized as 


the mxiety- ridden period 


Subjects 


dl 
Mackenzie 


receive 


onl 


were 


were net clectes thre 


\ll 


on 


chophy 


previous 


rated postoperativel _ 
unimproved the 


\ und 


x tribution, mean 


out the hospital inproved 


he 


pritient 


were used 


an 


Vean 


Vi lges and 


a 


toperatt 


/ Patients 


Mean 
Postoperative 


Year 


Ciroup 


Maile 
Mal 


\ 
Females A 
Females B 
All A patient 
ALL patient 
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wes for each 


Lroup, aml mean 
the 


OF 


postoperative 


calculated fron date of operation to tl 
Ol ase material. One 
a B rating had had two lobotomies 


the 
produced a 


tl 


Opn ration 
tha 


used tor relerence 


bland 


oper 


was 1 nic 


tl 


chrom 


whicl 


prot to 


patient 


and the Tinie 


oper 
] 
il 


ition omar were acutely disturbed 


agnostic groups were represented in this 
with a weighting for « 


hie 


and 


izophreme di 


orders 


al le 


full 


recore 


opel ition, 


whicl 
prep vel 


Were 
Wit te olic, 


dsoundet 


material tron 


hit 


posed on the notes from 


Inbhograpliy vories were form 


ie to organ 


sten based on 


\lexander 
“General 
The 


follows 


aterial 
ized bry 


were 


French,’ Hamilton, 


and two additional catero 


Symptoms” and “Unelassitied 
Symptoms.” e categories and their inclusies 


l 


ng; 


ais 
General Symptoms 
general unexplained malaise 
nonpathological 


Poor appetite and sleep 


anxiety attacks: 


excessive fatigue and. tiredness: 


unexplamed dizziness; “multiple 


physical con 
plamts with no pathology.” 
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Diagnostic Grouy Pat 
schizophrent other ty pr 4 
Nat lepre | ho 
P honeuro type 
Nlent leficien vith y hotic react 
ot the 67° patient Wil read, THe 
hart letter and other personal cor 
ental and pl wal healtl would mcovered a 
ulbyects were 67 patients whe ‘El No pecitn measure or chological test for 
pretrot Jobotor wiil thie minxiet Wil il the CNISTONCE ‘ thre t 
a technique for the surgery was utilized. The sub psychotic period itself was postulated as evidence i 
rect vere used because the wee Joboton of anxiety The material w ibstracted at 
patients; they corded on file cards, including the patient's name, 
vil lial op = pet ave, late postoperative 4 
rents had beer grouped accord 
tue is CA nd postlohotomn 
in the hospital = 
pital Only these cards was then tabu 
his study. categories, which were con 
extensive 
and 3 
No, of Mean 
4 45.7 
\ 7 
27 4.1 
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“Tension” type recurring head admission t mental hospital, Inforn 
no pathological explanation: migraine trom. relative s often too dete 
onset. In this the same eriterion 


Skin Disorder 
recurrent 


ititis; bronchial 
Results 


aches witl 
(including 


les md 
asthma Urticaria; psoriasi herpes to each patient 
simple topic eczemas neurodern 
sthma 
Gastrointestina constipa Inspection of Table 3 reveals fairly 
li IVspepsta; - 

constant population of symptoms during 


la 


recurrent ( 
rods. but 


colitis ; 
the prepsvchoti and psvchoti 


chromic “appendiciti 


a great change, a notable loss of SVinpton 


hemorrhoids 
( Culatory Care 
recurrent nonp 

1 
essential hyperter 


tor the 


po thobotan \ 


the psvehot 


Phat thi occurred in 


‘ 


riod 


OL hophy 
| Con 


the prelobotom, 


tion constaney only 


the old 


( hang 


psychotic period for new 


period. Thi 


the 


chophysiologic 
exchanging of during the 


period contra With the 


prelobotoniy | 
treedon Pron) psvehophysiologi 


Of AZ patients the po 


parent 


SViniptomis 
riod those whe till anitested 
Svmiptoms during the postlobotony 


lait is, when 


counted twice 


pPpear 
ts differ 


thie 


hospital, each patient v own control 
Phe patient was compare eli for the 
ippearance of sympton prepsvchotie, 
psychotic, and postlobotomn period Phe date of 
the psychotic period wa the time of first 


i 
2? Heada 
tion) We 
il CPIStAXIS; tachy 
“cardiac neurost 3.—Distributios | hot 
phi 
nonpathological immpoten enuresis dvs Lal mised Patient 
 premenstru tension Vaginismus 
chronic resistive leukorrhea: not thel 
1\ 1 nonpa i Prepsy Post] 
7. pirato Su lity to cold mptor 
| onechitis | ving one 
bay 
ly ! ‘ plow that erthe Average 
hid ne » other categories or anestionabile 
' 
ategorn % 
Vere 
existence period was a popula 14 
psychogeni etiok rhe life events of th becaus patient 
| SVinipton durine 
| | ed ol OSSIVE 
hatigue, the recor vere checked for low hemo 
lobin, mfection nd dra that could make the thre 
cep nd for nonmedical event 
wi ‘ luted the hove manner and 
thie ppropriaute categor checked. For eacl ‘ 
Proy 
catevor Wit checked ne Or more 
) 
the same Miptor ppeared, tw wished to 4 Van Chi 
avoid confusion with recurrence of old miptor Cutegor r kach Pes 
old recurred, it Was not 
Multiple miptor of Categor Prey Poath 
0 
al 
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yignificune Changes (t-Test) 
fetween Periods 


t-Test 
Value 


No. of 
Periods Patient Significance 
Vrepsyehotic v 
postlobotomy Beyond 0.01 level 
Vrepsychotic v 
psychotic Not 
*sychotic 


ignificant 


postlobotoms Beyond 0.001 level 


the range of deerease of symptoms was 

from 1.74 to 140 per affected patient. 
Since each patient was his own control, 

between 


the COM parison can be 


periods 
brought down to the changes in the indi 
Pable 5 
has been found in Tables 3 and 4, namely, 
that a 


patient corroborates what 


statistically significant difference 
exists between psychophysiologic symptoms 
during preceding periods and the postlobot 
Onny period, but that before lobotomy the 


level of symptoms stayed fairly constant. 


Reliability of Data Collection and 

Categorization of Case Material 
Initially one of the investigators (J. bf.) 
did all) the reading and checking of case 
material, A blind reliability check was done 
Mm. €.), 
the same research procedure, to see whether 
The latter 


Investigator was kept ignorant of the pre 


by another investigator (T. using 


the results would verified. 


Vieus so that he would be 


ratings unintlu 


enced by a desire to make his figures 
correspond to the original data 


Phe 


Was examined in two ways 


agreement between the raters 
lirst, whether 
they could) discriminate concordantly the 


presence Or absence of psychophysiologie 
symptoms or complaints in each of the 67 
patients, and, second, whether the number 
of categories of symptoms they obtained 
for each patient was the same 

Pable 6 gives an answer to the first ques 


W hile 


shows up during the prepsychotic period, 


tion only a chance agreement 


the concordance statistically significant 
(P<0.01) during the psychotic and post 
periods. when the 


lobotomy Apparently, 


records are more adequate, the case readers 
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FABLE 6.—( 
Keach of 


oncordance of Two Raters on Whether 
Strty-Seven Patients Was Free or Not 
of Psychophystological Symptoms 


Post 


psychotic lobotomy 


Agreement 37 
Disagreement 
Concordance 


can readily discriminate between the pres 
ence and the absence of a psychophysio 
That this 
fundamental question can be reliably an 


logic disorder a_ patient. 
swered makes credible the loss of symptoms 
after lobotomy shown in Tables 3,4, and 5 

The second question, as to whether the 
agreement of the raters extends to the cate 
gorization of symptoms, was less suecess 
fully answered. The rank-order correlations 
between the raters for number of symptoms 
per patient were in the 30’s (significantly 
different from zero, but still with only fair 
predictability from one rater to the other) 
leven when individual differences are aver 
aged out by finding rank-order correlations 
for the total frequencies of symptoms in 
the eight categories, the p values are not 
higher than 0.75 and 0.72 for the prepsy 
chotic and postlobotomy periods, respective 
ly, and only 0.39 for the psychotic period 
A clue to the reason for these unsatisfactory 
correlations on the second 
fact 


question comes 


from the that the second rater 
(T. M.C.) did not have a large background 
in biological studies and tended to check 
more categories than the first rater (J. FL), 
who could more readily see the inclusive 


syndrome. For example, what J. F. classi 
hed under a single category of migraine 
headache syndrome (headache with nausea, 
vomiting, and visual disturbances), T. 
put under three categories. One could an 
ticipate higher reliability correlations than 
those secured in this study if the case read 


ers and categorizors were clinically expert 


However, the conclusion of this study that 


a significant drop in psychophysiologic 
symptoms occurred after lobotomy can be 


reached from analysis of the data of either 


81, Feh 
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of the two raters. although Tables 3, 4. and 


> are based upon the records of ; 


Comment 


These results support the hypothesis that 
when anxiety is alleviated, there is a con 


current reduction — in psychophysiologic 


symptoms and complaints. There is a sta 
tistically significant decrease in frequencies 
of reported symptoms following the bland 
affect produced by the lobotomy Operation 
The 


severe 


data indicate that the reduction of 


anxiety is of benefit’ to general 
health in that frequencies and intensity of 
disorders in all, rather than specific, cate 
This 


indicate, then, that in some persons anxiety 


gories were reduced. would seem to 


is a basic factor in psychophysiologic symp 


toms and this time we 


complaints \t 


should generalize far beyond the ex 
until the indicated 


trend has been verified in other samples 


perimental population, 


Several factors should be kept in) mind 


lear st, be 
data, 


while interpreting these results 


cause of the nature of the some 


spurious losses of Svinptoms were found 


Some symptoms, e. g., drug addiction and 


alcoholism, would be prec luded by the hos 


pital situation. Also, there were physical 


changes Which could effect: false relation 


ships, e. g., the menopause, which would 


preclude psychogenic dysmenorrhea and 


The 


these two 


miscarriage, actual number of cases 


affected by factors was small in 
proportion to the total number of patients, 
S out of 67 Counteracting any effects of 
these factors Was the commoner occurrence 
of counting a symptom as appearing, even 
though the patient or his relatives reported 
it reduced in frequeney or intensity 
Second, it is unknown exactly how much 
the lethargy of the have af 
In both 


unilateral and bilateral lobotomized patients 


patient 


fected his reporting of symptoms 


experimentally addicted lo morphine before 


the operation, Spingarn 14 has reported 


lethargy and absence of complaints of 
symptoms of morphine withdrawal. It. is 
also generally known that the postlobotomy 


patients often continue to have the same 


Irranks et al 
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mental symptoms, but they are no longer 
bothered by them. Something similar may 
occur in the realm of physical symptoms 

they may still be present, but the patient 
does not bother to report them. Tlowever. 
relatives with 
the patients attested to the disappearance 


and others in daily contact 


of such) obvious 


symptoms as those of 


asthma 

Third, because the postlobotomy period 
was shorter in vears than the prepsvehotic 
and psychotic periods, there has been less 
time for accumulation of svinptoms im the 
The 


tween periods recorded in Table 1, howeve 2 


postlobotomy per 1od, differen es. be 


are so large that it does not seem likely 


that a longer time in the postlobotomy pe 


riod would produce enough symptoms to 
decrease appreciably the level of confidence 


to nonsignificance 


Fourth, clerical problems constantly in 


truded because of the nature of the case 


materials Records were kept) by many 


doctor s, under different 


systems, and. al 


though the amount of paper was prodigious, 
the data wanted were 


sometimes missing, 


incomplete, or not recorded In Spite of 


these difficulties involved in using the case 
that reliable 
data could be obtained by two Independent 


materials, this study showed 


Investigators 


In view of these inter sting findings, we 


feel that further studies, with Similay pra 
tients, should be undertaken, in which case 
material could be analyzed to see whether 
there is a comparable reduction in psveho 
physiologic symptoms and complaints after 
lobotomy Operations 


of other 


Moreover, the results 


types of psvehiatric treatments 


Which alleviate anxiety, v., the tranquiliz 


ing medications, might be studied and anal 


vzed in a similar manner 


Summary 


\n experimental 


study has been 


of the hypothesis that anxiety plays a cle 


cisive role in the occurrence and mainte 


nance of psychophysiologic svimiptoms and 


complaints 
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lor this study, the records of 67 post 
lobotomy patients were analyzed in order 
to diseriminate and tally psychophysiologic 
symptoms and complaints for the prepsy 
chotic, psychotic, and postlobotomy periods. 
The data from the records were then cate 
yorized according to a check list composed 
from the literature on psychophysiologic 
disorders. Since the results showed a sig 


nificant difference between the frequencies 


i symptoms for the prepsychotic and psy 
chotie periods and those for the postlobot 
omy period, a blind reliability study was 
done to check the collection of data and 
categorization of material 

The two case readers and raters agreed 
beyond chance (?<O0.01) on the presence 
or absence of a psychophysiologic disorder 
in a patient where the records were more 
adequate, 1. in the psychotic and post 
lobotomy periods. They did not agree on 
the characterization of the disorder in terms 
of the number of categories, probably be 
cause of differences in background in 
biological sciences, and because of the diffi 
culty of teasing out of voluminous records 
the essence of a syndrome, in order to 
quantify it. This should raise reservations 
about the categorization of the symptoms 
and would be absolutely eritical for a study 
of shift of symptoms, 1. e., from prepsy 
chotie to psychotic periods. But the agree 
ment of the raters on the presence 
absence of psvchophysiologie condition 
gives confidence that a significant drop in 
syinptoms occurred after lobotomy. 

Phe support from this study of the hy 
pothesis that a relationship exists between 
anxiety psychophysiologic symptoms 
and complaints has interesting theoretical 
implications and suggests the desirability of 
further study of other groups of patients 
whose anxiety is alleviated by the use of 
other psychiatric treatments, such the 
tranquilizing medications. 


105 Pleasant St. (Dr. Niswander) 
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I. Abnormal But Regular Cycles in Behavior and Metabolism Produced in 
Rats by Partial RKadiothyroidectomy 


Under normal conditions men and women 
do not show any readily detectable perio 


dicity in behavior, mood, or metabolism, 


except, of course, for the 24-hour cycle of 
sleep and waking and the 28-day menstrual 


cvcle of females; however, under certain 


kinds of illness, in some instances mental, 


in others physical, men and women show 


regularly recurring phenomena that may af 


fect both mind and body 


Records are at hand of many mentally il 
persons who have the most regular attacks 
during which they may undergo marked 
pathological changes in personality, think 
ing, and attitude toward life in’ general, 


the attacks 


they are entirely normal. During the attacks 


while in the intervals between 


show 


any one person may one or more ot 
the following symptoms: sadness, elation, 
stupor, uncontrollable suspiciousness, fear, 
lethargy, and aggressiveness; this” person 


may also show one or more of the following 


physical symptoms: fever, clevated 


ble 


jomnts, 


pulse 


rate, increased pressul headac he, 


and) pain in muscles. or internal 
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Periodic Phenomena and the Thyroid 


CURT P. RICHTER, Ph.D.; GEORGEANNA S. JONES, M.D., and LORRAINE BISWANGER, M.D., Baltimore 


The 


predominate, 


mental 


organs. symptoms, however, 


Im some persons the attacks may com 


once a day; in others every other day, and 
in sull 10-30) days, 


others at intervals of 


or even months or years. In some persons 


the attacks than the free 


for years or for a life 


are longer 


vals, others shorter 


persist 
for a few months o1 
tume. Onset is apt to be quite sudden, as 


is also the cessation. 


Records are at hand of an equally large 


number of persons who have regular attacks 
of physical illness during which they suffer 


from 


violent and disturb 


ances, but between which they enjoy normal 


health 


During the attacks any one person 


have one or more of the following 


signs or symptoms: neutropema, high fever, 
pain in the jomts or internal organs, swell 


ing of the legs, arms, or loss of 


appetite, insommia, and urticaria; however, 
although the physical symptoms predomi 
nate, One or more of the following mental 
or cmotional symptoms may be manifested 
sadness, stubbornness 


and 


avy iveness, 
The attacks may come at intervals of 12, 24, 
or 48 hours, 


6 to 7 days, 20 o1 


13-14 and 


commonest 


10 day Ol 
20)-22 days, how 


Drie 


several months; 
ever, are the intervals 


patient experienced 


swelling of the 
every 21 days during a lifetime of over 70 
years. As in periodic mental ilnes the 
transition between the normal and the ab 
normal condition may be very sharp, lasting 


Phe 


may persist for months or years or, 


sometimes only a few minutes attack 


as pre 
viously noted, a lifetime 


| 
is 
= 
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The origin of these various types of 


periodic phenomena has long remained a 
mystery. Psychiatrists and internists alike 
have experienced difficulty in imagining any 
mechanism within the body that could func 
tion with such regularity and at such a wide 
range of frequencies. Some investigators 
have sought in vain for their origin in re 
curring phenomena outside the body. 
Chance observations made many years 
igo on the glandular control of spontaneous 
gross bodily activity of rats may help to 
throw some light on the origin and nature 
of these periodic phenomena of man. In 
these experiments it was found that abnor 
mal but regularly recurring cycles of sponta 
neous activity (as measured in revolving 
drums) and food intake can be produced 
by (1) partial thyroidectomy ( Richter,*” 
1933) or (2) section of the pituitary stalk 
(Richter?! 1933). The cycles produced by 
each method have fairly specific frequencies 
and characteristics 
have repeated these 


In recent years we 


observations and have made a more inten 
sive study in each instance of the various 
factors involved in the production of the 
cycles. The present paper deals only with 


periodic phenomena that result) from one 


type of interference with the 
the thyroid gland 

In our earher study on the effects of 
thyroidectomy on spontaneous activity, it 
was found that attempted complete thyroid 
ectomy gave results varying from no change 
in activity to the production of total imactiy 
ity. Of special interest for the present pur 
pose is the finding that in a few of the rats 
the fluctuations in activity seemed to come 
in cycles, each one consisting of an active 
the 
active phases were 20-45 days in length, but 


and an inactive phase. At the start 


later became shorter. The length of the 


inactive phases remained quite constant, 


10-18 days. 


active phases and more during the inactive 


The rats ate less during the 


phases. Such cycles were found in 3 of 14 
rats. 
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Autopsy findings showed that the thyroid 
had not been completely removed in any of 
the animals, with the possible exception of 
one, an animal that became almost totally 
inactive. Minute, scarcely detectable nod 
ules of thyroid tissue were found at differ 
ent places on the trachea in all of the other 
rats, and, from what has been learned since, 
it is likely that thyroid tissue remained in 
other parts of the neck as far removed as 
the thymus gland (Asling et al... 1957) 
Thus, to produce fluctuations, particularly 
regular ones, it seemed to be essential to re 
move all except a minute amount of thyroid 
tissue, but not all. 

Over the course of years further attempts 
were made from time to time to determine 
whether these regular cyelic fluctuations 
could be produced by other surgical methods 
of removing the thyroid, but no further 
progress was made; in fact, in most. in 
stances the amounts of tissue that remained 
after careful dissection under a dissecting 
microscope sufficed to maintain normal ac 
tivity. lor this reason, attempts to produce 
abnormal but regular cycles by surgery were 
abandoned. 

In 1950 a renewed attempt to produce 
abnormal but regular cycles in activity and 
destroying the 
jist [181 


metabolism was by 


gland with radioactive iodine, 
reaches thyroid tissue no matter where lo 
when given graded doses 


cated and 


destroys definite amounts of the thyroid 
tissue. Thus, this method has several ad 
vantages over surgical removal. 

The following experiments are concerned 
with the question: Can abnormal but regu 
lar cycles in behavior and metabolism be 
produced in rats by partially destroying the 
thyroid with I"? If so, (1) are the cycles 
resulted from 


the same as those that sur 


gical partial thyroidectomy; (2) can they 
be produced in a higher proportion of ani 
(3) I! have any generalized 
that the 


cycles; do the abnormal cycles appear at 


mals; does 


effects influence appearance of 


once after treatment, or must the rat be 
exposed to the thyroxine deficiency for 
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some time before they make their appear 


ance; (4) do the results throw any light 


on the underlying mechanisms responsible 


for the production of the cycles, and, finally 


(5), do these cycles produced in rats bear 


any resemblance to the cycles seen under 


pathological conditions in man ? 


Methods 


In these experiments the rats were housed in 


individual activity cages, consisting of a= small 


living compartment 3'4%5X11 in 


nonspillable tood cup and graduated water bottle), 


a revolving drum 13 in 


(containing a 
in diameter and 6 in. wide, 
the 


Records were 


and a cyclometet 


revolutions of 
1926) 


tor recording 
drum (Richter and Wang? 


made daily of running activity, and 


Vaginal smears, 
tood and water intake, and weekly of body 


The 


(Richter and Rice,” 


The kept as 
constant as possible from day to day and free 


weight 


construction of the cages prevented coprophagy 


1942) 


conditions in the laboratory 


were 


trom 


all periodic procedures except for the daily rou 


tine Temperature was maintained near 75 F 


(without air conditioning ) except) during short 


heat spells during the summer; lights were turned 


on at 9 a.m. and off shorth atter 5 p. m. Reeords 


thie 


were taken at ; rly 


(9-10 a. m.) 


as possible same 


and the 
filled at 


tested at 


day, and 


The 


make 


‘ ups 


water bottles were the same hour 


drums were frequent intervals to 


certain that they revolved equally freely at all times 


The stock diet was prepared several times a week 


and was mixed with the same 


Ingredients, in the 


flour 72.5%, 


throughout (¢ 
10%, 
carbonate 


The 


from our colony 


Way casein 


skim n powder 10%, 


] 5%, salt 1%) 


butter 5%, calcium 


for thi 


tame ar d 


used tudy 


disturbed by noises or handlit 


were not 


x. Only temales were 


used, since in the thyroidectomy experiments the 


rats showing abnormal but 


regular 


tivity were females. since in 


vaginal smears give a good indication t the con 


dition ot the reproductive 


males are now in progre reported 


later 
The 


necessarily had 


number o periment 


to small, sin i at was 


subjected to an inten months 


or years, involving 


readings. For this re 


extent, have to be 


dividual rats, ra 


many rats 


Lhe 


average 


rats were placed in the activity cages at ar 


+] days 


very 


age ot 


alter that they became 
Several 


Inereasinyg, 


they were not active; 


progressively active weeks later 


still 
The isot pe 


more 
while their activity 
I was initiated 
added) 
ot 100uc. (1 
200 uc to 2 animals 
The 


destroy 


Was treatment 


with (with no car 


by stomach tube at a dose 


rier Was viven 


ml.) to rats and in a dose ot 


Was used, since wished t 


the 


dose we 


only part ot gland and not to damage 


the parathyroids or any of the surrounding tissues 
Phis 


will temporarily destroy 


is less than one-third the dose (325 ) that 


a large part of the gland 
dose needed for 


the ‘land 


times a 


it is less than one-eighth the pet 
destruction 
half 
(38 ) that fails to produce any detectable « hanyve 
all (Goldberg et 1950) 

did 


changes, it was re 


manent ot 


( R25 


only two an a large as a 


in the gland at 


reasonable this dose 


detectable 


If, after a time, 


produce any 
peated until cycles 


flat In 


appeared or the activity became 
cid 
in the 
needed, re 


Was 


low and only one imstanes one dose 


sullice to bring out abnormal cycle “>. others 


dose 


longe 


two, three, or 
able 
thie 


hour 
10 days 


administration 


Were ison 
allowed between 


In 


elapsed 


time, 


or 


ot sucee doses 


SIVE 
130 days 


some 


instances mitervals as long as 
\t the end 
killed and autopsied, 


and fixed 


of the experiment the rats were 


and the organs were weighed 


for histological studies 
Results 
Normal Control Rats 


observations of 
food 


spontaneous rut 


ning and water intake, and 


body 
hundred 


activity, 


weight have been made on several 


normal, untreated rats. Figure 1 


shows part of a typical daily reeord of a 


Phe 


number 


normal female rat ordinates show 


running activity in of revolutions 
of the drum, food intake and body weight 
In grams, and cornified cells in per cent of 
the total cells the 
placed in the activity 
12 days. Like 
rats, When placed in the activity cage, it wa 


the first 


number of in vaginal 


smears. This rat was 


cage at an age of most young 


quite mactive tor 


but 
lhe 
four- to five day peaks of activity associated 
thi 
recurred with great regularity and coincided 
the of cell 


\fter activity 


few day 


then kly became more active 


with estrus appeared at time 


with cormited 


20 days 


appearance 


the vaginal smears 
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During the first few days 


ai 
, 
= 
| 
cycles. in 21 
es the 
— 
= 
iterally many thousand daily 
ason the results will, to a large Bee 
presented as records of in 
ther than as statistical averares of 
Richter et al 
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NORMAL RAT VAGINAL SMEARS —CORNIFIED CELLS 
DAILY SPONTANEOUS RUNNING ACTIVITY 
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Fig. 1—Graph for a normal female rat 


pq ttt + + 


122 142 162 
AGE IN DAYS 


showing daily records of spontaneous running 


ictivity, food intake, and vaginal smears, and weekly records of body weight 


reached an average level of 8000 revolutions 
and from then on increased at a much 
slower rate. Food intake tended to remain 
fairly constant and did not show the four 
to five-day changes. Activity and food in 
take continued at much the same levels for 
many months. 

Under the experimental conditions of our 
laboratory, the four- or five-day estrous 
cycle appears in daily running activity and 
in the vaginal smears in all of the normal 
rats of our colony. It appears in food intake 
and body weight in only a small number of 
animals and rarely, if at all, in water intake 
Rats kept in a soundproof chamber at a 
closely controlled environmental tempera 
ture may show this cycle in food intake, im 
body weight, and even in body temperature 
in a larger proportion of animals (Brobeck, 
Wheatland, and Strominger,* 1947). 

Qf interest in relation to the results of 
the present study is the existence of an 
inverse relationship between spontaneous 
activity, on the one hand, and food intake, 


body weight, and body temperature, on the 
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other; that is, on the day of the cycle that 
the rat runs the most, it cats the least, and 
the reverse, and in all instances body weight 
and body temperature parallel food intake. 

It is of note that ovariectomy reduces 
activity to a flat low level, abolishes the 
four- or five day cycles, and increases food 
intake and body weight, and that pregnancy 
and pseudopregnancy likewise reduce activ 
ity and increase food intake and body 
weight, whereas, by contrast, treatment with 
estrogens increases running activity and de 


creases food intake (Wang,’? 1923) 


Rats Treated with I” 


Effect on Spontaneous Running Activity 

Level of Activity: In most instances the 
first treatment with a dose of 
reduced running activity to a lower level, 
not at once, but within the following 10-15 
days. In some instances the second treat 
ment reduced the activity to a flat low level, 
but in others a final sharp drop did not 
occur until after the third or fourth treat 


ment. The three curves in Figure 2 illus 
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lig. 2 Graph for three temale rats 


on daily spontaneous running activity (10-day 
ype IIL (134BC). The arrows show the 
Y marks the appearance of the 


trate three different effects. The ordinates 
give average daily running activity for 10 
day periods, and the abseissas, age in days 
the crosses 


The arrows indicate treatment: 


time of first appearance of abnormal eveles, 
and the solid lines with circles, 
(133BC) 
jist 


presence of 


abnormal cycles most active of the 
four treat 
Dur 


ing the first 30 days in the cage its activity 


three rats received 


ments of over a 140 day period 


increased from an average of 6100 revolu 
tions per day lo 17 100 revolutions pel day 
\fter the first 


days, its activity still increased for another 


iwe of 82 


treatment, at an 


10 day period, before it reached a peak and 


began to decrease. .\ second treatment 28 
days later had no detectable etfect \ low 
point was reached at 166 days \etivity 
increased again im spite of a third treat 


ment, at 178 days. A fourth treatment, at 
220 days, resulted in a final sharp droy 
from 10,400 to less than 4000) revolutions 


per day, and the appearance of abnormal 


eveles (indicated by X), which will be de 
| he 


these three rats ( 13413¢ 


scribed below next most active of 


) also received four 


Richter fa 


illustrating 
averages ) 
of the 

ACTIVE phase of the first abnormal 


times 


210 250 


three different effects of | 
I (133BC); Type 


treatments with | 


treatment 
(148BU); 
(100pue.) ; 


SUCCESSIVE 


\ftet 


continued to 


treatments the first) treatment its 


activity increase and reached 
a peak of 14,500 revolutions after 30 days 
with the 
fell off at 


rate for the next 60 days, to an 


coincident second treatment Its 


activity then a rapid and steady 


average ol 


2000) revolutions, at which it remained u 
spite of the third and = fourth treatments 
Phis rat did not show any abnormal cycles 


Here, agai, activity 


Phe least active of the three rats 


had three treatments 
continued to merease 


for 20 days or more 


after the first treatment, before it started to 
decrease Phe second treatment had no ce 
tectable effect, but the third was followed 


after 20 days by a sharp drop and_ the 


appearance of abnormal eyeles (4), which 
likewise will be in more detail 
below 

except for one possible mstance, nome 
of the rats showed the abnormal eveles until 
after they had become much less active than 


before treatment 


\bnormal 


eveles that appeared were more regular than 


\ctivity Cyeles: The abnormal 


any of those seen in the partially thyroidec 
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131 
DAILY RUNNING ACTIVITY 
s 20000 RAT 
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+ 
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100 MICROGURIES (FOURTH TREATMENT) 


TOTAL LENGTH OF CYCLES IN DAYS 
BY STOMACH TUBE 


(THIRD TREATMENT) 


hie. 3.—Graphs showing abnormal cycles in daily spontaneous running activity and vaginal 
mears that appeared in a Type | rat (133BC) after four treatments with I (100uc.) 


tomized rats, and, furthermore, they ap- with five estrous peaks, and an imactive 
| peared in a higher proportion of the rats period with no estrous cycles. The follow 
Figure 3 gives daily activity and vaginal — ing periods of activity became progressively 
a smear records of a rat (133BC) whose — shorter, whereas the inactive periods (peak 
gF 10-day average record was shown in lig to peak) remained the same in length (12 
ie ure 2. The ordinates give activity im num to 14 days). The total length of the first 


ber of revolutions of the drum, and the abnormal cycle was 21 days; the lengths of 


abscissas, age in days. The cycles did not — the following cycles were 30, 22, 18, and 16, 
appear until after a fourth treatment with — respectively. The vaginal smears showed 
Rady (age 214 days ) The record starts at 100¢e cornification on days of peak activity 


164 days, that Ss. 2 short time before the during each active phase of the cycle and 


third treatment, when the activity had al few or no cornified cells during the inactive 
ready dropped to a lower level. The four intervals 

or five-day estrous cycles were present and igure 4 shows the daily-activity and 
regular before and after the third treatment vaginal-smear record of another rat, begin 
On the Ith day after the fourth treatment, ning at 58 days and ending at 429 days. 
activity dropped to a much lower level, at = This rat had two treatments of ['*! at ages 


which it remained for 12 days, and at this 68 and 97 days, respectively. The first treat 


time there was no evidence of four- or five ment had little effect on the four- or five 


day estrous peaks; the first estrous peak day estrous peaks, whereas the second 
came on the 13th day after the sudden drop. treatment was followed, after 11 days, by a 
Phere then followed two estrous cycles and — sharp drop to a low level and the complete 
another long inactive period, lasting 13 disappearance of the four- or five-day peaks. 


days; then followed a long activity period The first inactive period, of 13 days, was 
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TOTAL LENGTH OF CYCLES IN DAYS 
hig. 4—Graphs showing abnormal cycles in daily spontaneous activity and vaginal smears 


that appeared in another yx I rat (131BC) 


followed by a burst of activity, lasting 1 
day, and another inactive period, of 12 
days; then followed a period of activity 
with four 4-day estrous peaks and anothet 
Inactive period of 12 days, and three long 
periods of much with 


greatel actly ity, 


8, 7, and 6 full estrous cycles, respectively, 
and imactive periods of 15 and 17 days, 
this the total 
lengths of the cycles were 12, 24, 44, 46, and 


#1 days, 


ing accounted for by changes in the length 


respectively Up to point 


respectively, all the variations be 


of the active periods Then the lengths of 
the active periods showed a sudden decrease 
to one to two days, Whereas the lengths of 
the 


unchanged 


Inactive periods remained essentially 


hus, the total lengths of the 
following cycles were 14, 13, 13, 13, 20, 13, 
19, 17, and 15 days. Here, again, the vaginal 
showed 100) cornification the 


smears on 


Richter et al 


atter 


four treatments with (100ge.) 


peak days of activity and few or no corn 
fied cells during the inactive periods. 


ligure 5 illustrates another type of effeet 


of the treatment lt gives the record of 
Rat 148BU, whose 10-day average daily 


2. This 


Pwenty-six days 


activity curve is shown in Figure 
rat had three treatments 
showed its first 


level 


from then on, unlike the rats 


after the third treatment it 


cycle Its activity dropped to a low 
for 14 days 
in Iigures 3 and 4, it showed only single 
day bursts of activity, separated by inactive 
periods. The vaginal smears showed 100% 
cormification on days of peak activity and 
for several days preceding 

ligure 6 shows the record of Rat 1341%¢ 
whose average daily activity was presented 
in Figure 2. This rat had four treatments 
lighteen days after the second treatment 


activity dropped to a quite low and fairly 
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; RAT NO 148 BU VAGINAL SMEARS —%CORNIFIED CELLS 


~,'2,000 
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| aun dl 
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rs BY STOMACH TUBE TOTAL LENGTH O YCLES iN DAY 
hig Graph showing abnormal cycles im daily spontaneous activity and vaginal smears 
that app ired in rat (148BU) after three treatments with ( ) 
: constant level. The third and fourth treat Incidence of Activity Cycles: If we use 
ments had no further detectable effect. the presence of the inactive phase of 12-16 
Phere were no abnormal cycles. The vag days in length as the essential characteristic, 
inal smear record showed 100Ce cornifica then 8 of 16 rats, or 506, showed the ab 
4 tion every four or five days, indicating the normal cycles. Six of the eight rats had 
lack of any interference with the estrous — cycles of the kind seen in Figures 3 and 4 
evele (Type 1); the remaining two had cycles of 
40007 
vision EFFECT ON DAILY SPONTANEOUS RUNNING ACTIVIT 
=| FOOD INTAKE AND BODY WEIGHT 
oO! 
RAT # 
| 160004 
| 
| | 
| | 
‘| } | | BODY WEIGHT 
x 4] 
|} al | | 
~ | 4 1 ] 4 | 
ask ons 
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tr» SAME 
100 MICROCURIES 
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Fie. 6—Graph showing absence of abnormal cycles in daily spontaneous activity an 
winal smears in Type IIE rat (134BC) after four treatments with TP (100pe. ) 
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Type of 
Effect 


THYROID 


ABLE 1 Types of Effect of I in Rats 
Latency Period, in Days, 
After First Treatment Before Appearance of 
Age, in 
Days, at Decrease First Decrease Decrease Decrease 
First Number of in Inactive in Food in Water in Rate 
Rat lreatment rreatments Activity Phase Intake Intake of Growth 
LOO pac 
(2 3 6 (7 
133 BC 74 151 26 
ISL BC 2 42 42 23 is 
2 44 45 55 
27 27 2b 39 
145 06 47 70 47 49 v7 
A verage 6.1 2 41.5 69.0 27 44 77.0 
6s 2 il 20 46 Is 
67 3 32 SS 28 33 
Average 2 36 67.0 240 30 
134 BC 69 3 30 13 
107 2 5 
153 BF 107 2 22 
132BC 74 42 24 21 
pat 
$LOBX 10 22 21 
Average 10 Is 16.0 
the kind shown in bigure 5 (Type IIT); the That the abnormal long-activity cycles 


other ei 


ular fluctuations, with no indication of the 


presence of the inactive periods (Type IIL). 


of eftect 


ght rats showed flat curves or irreg 


TAY have been present, but somehow pre 


vented from making their appearance, im 


some of the eight Pype I}l rats is shown 

Pable 1 lists the rats showing each type by the record in Figure 7. This rat was 
(Columns 1 and 2), as well as fairly inactive before the I"! treatment 

their ages and number of treatments (Col (200n¢.) at an age of &89 days. Afterward 


umns 3 and 4) 


=| 10,00 

| 
a 


it became even less active, and there wer 


3! 


DAILY SPONTANEOUS RUNNING ACTIVITY 


| EFFECT OF FRONTAL LOBECTOMY 


8,000, FEMALE RAT 
2 
Oo} 6,000} 
= | LENGTH OF INACTIVE 
2 PHASES [N DAYS 
14 | | 12 14 is | 
x ? ’ | t 1 
2,000, } | 
| | | 
+ + t + + + 1 
291 301 si 33 341 351 36) 371 +381 401 4 42) «431 44 47! 
— RIGHT FRONTAL FT FRONT : 
200 MICROCURIES| AL AGE IN DAYS 
AT 89 DAYS OLE REMOVED 
Fig. 7.—Graph of rat that failed to show cyeles in dai pontaneou tivity atte ie 
treatment with | Wwe.) but which showed ther fter removal « woth frontal pole 


the brain 


Richter et 


a 


G 
3 
2 
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no abnormal cycles of any type. Then, at after the second operation, however, activity 
the age of 304 and 331 days, respectively, increased and after 20 days showed the 
the right and left frontal poles of the brain same regular abnormal cycles as were seen 
were removed. From the results of earlier in the record in Figure 5 (Type Il) with 
experiments we know that these operations — single-day bursts separated by inactive pe 
make a normal rat more active, apparently riods of 12-15 days in length. 

through the removal of inhibitory influ Latency Period of Decrease in Activity 
ences of the frontal lobes, but they do not and Appearance of Abnormal Cycles: The 
bring out any abnormal cyclic changes in first treatment with I’! decreased the spon 
activity (Richter and Hawkes,?° 1939). taneous activity of all 16 rats, but only after 
\iter the first operation in this animal, a latency period of several weeks, as may 


tivity. showed only two small bursts; be seen in Table 1 (Column 5). This 


TABLE 2.—Total Length of Successtve Cycles, m Days 


Type III 
Frontal 
lype Il Lobectomy 
133BC 1I53Bt 146B1 148 BI 3044BX 
12 
2 
21 44 
46 28 21 18 
22 4) 31 2 34 29 
18 18 12 15 17 
16 13 23 16 13 20 13 4 
Killed 13 15 VW 18 12 7 
13 9 16 13 15 
20 19 26 2 4 
13 16 16 12 
ly 14 16 4 
7 15 4 13 
15 15 13 
15 13 13 
13 13 
13 14 
15 
13 
13 
Average for 17.0 14.8 16.1 15.0 16.6 12.5 16.8 13.5 14.0 
levels under 
lhyroid Treatment 37 Days 
Interval Between Estrous Peaks During Treatment 
4 4 4 
4 4 4 3 4 
4 4 5 4 
5 4 4 4 4 
4 4 4 4 4 
4 4 4 4 
4 4 4 4 
4 3 4 
4 
rotal Length of Cycles After Treatment 
21 18 18 17 16 
2 18 19 17 4 
18 2 M4 14 
4 16 
Average after 19.7 18.7 16.3 17.0 15.0 


treatment 


} 
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latency period appears to be longer for the 
rats that showed cycles (Types [I and I1) 
than for the rats without cycles (Type IIL) 
(41.8 and 36.5 days, as compared with 27.3 
days, respectively). It was shortest for the 
two rats treated with 200ne. (11.5 days ). 


Chat the abnormal eyeles did not make thei 


until 
after an average of 69.0 and 67.0 days, 


appearance for some time later, not 
respectively, for the Type | and IT rats, is 
shown in Table 1, Column 6. 


Abnormal 


Table 2 shows the total lengths of 


Characteristics of Activity 
Cycles: 
the successive cycles for the six rats with 
cycles and the three rats with Type 
I} and IIE cycles. 


the six Type | rats were longer than 20 


The first few cycles ot 


days, shown above the dividing space; the 
others were shorter, shown below the divid 
ing space, with averages of 12.5 to 17 days. 
lor the three Type Il and TI rats the total 
lengths averaged 16.8, 13.8, and 14.0 days, 
respectively 

ided 


The inactive phase 


ach cycle was din Into an imactive 


and an active phase 


PABLI Length 


Average 


Richter et al 


Inactive Phi 


constituted the chief characteristic of the 


abnormal eveles 

Table 3 gives the lengths of the succes 
sive inactive phases for the nine rats. The 
lengths remained nearly constant throughout 
the entire observation periods for any one 
rat, and, furthermore. they were much the 


same for all nine rats 


The averages ranged 
from 13.0 to 15.5 days the mode was 13 
Phus, any changes In total lengths of the 
eyeles resulted from changes in the active 
phase. In the rats of Pype | the first few 
active phases were longer than the inactive 
phases, and after that shorter, finally level 
Ing olf at a single-day burst of activity 
Mhe inactive phase thus becomes the most 
characteristic feature of the abnormal cycles 


lntake 


intake 


ffect on Food 


Treatment with 


reduced food after a latency 


period of several weeks, just as it did ac 


\bnormal 
appear mn any of the rats until food intake 


had level 


tivity activity ecyeles did not 


reached a well 


below normal 


Frontal 


Lobectomy 


WABN 


4 
ea ©: 
a. 
fix 
By 
8). 
ses of Successive Cycles, in Day 
Pype I 
vin re 
14 12 17 13 
13 
13 7] 
13 
13 
14 13 
17 
13 
13 
14 
AV 34 14.2 5 
Phyroid ‘Treatment 
Da Phen Stock Dis 
! l 14 
14 
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intake 
Figure 


daily food 


shown 


activil ire 


Ihe 


rats with the best abnormal cycles 


also showed cycles in food in 


take, but, with one or two exceptions, the 
None of the 


other rats showed the abnormal cyeles in 


cycles were not as clear-cut 


food intake. 


Vable 1 


shows that for the Type | rats the average 


Period (Column 7 


\ 


latency period of the decrease in food intake 


27.5 days; 


was for the Type Il rats, 24.0 


days, and for the Type IIL rats, 20.6 and 


18.5 days 


Here, again, changes showed up 


16000 


4,900 


ve 


| 
| 


, '2p00 


curves 


AGE IN DAYS 


(10-day averages) for same three rats 


first in Type Ill rats. In most instances 
food intake decreased some time before the 
appearance of the abnormal activity cycles 
(27.5 days, 


as compared with 69.0 days, 
and 24.0, as compared with 67.0, for the 
Pype | and Il rats, respectively [Columns 
6 and 7] ). 

Characteristics of Abnormal Food-Intak« 
Cycles: Figure 9 shows two abnormal-ac 
tivity and food-intake cycles of 
rat (131BC) 


inverted with relation to those for activity: 


a Type | 


The food-intake cycles are 


DAILY SPONTANEQUS RUNNING ACTIVITY AND FOOD INTAKE 


Graph illus 


| 
| 4 acuity ship between spontaneous 
200 ot "4 | ALY activity, on the one hand, 
20 | " } ht f weight, on the other, in 
11 
Al \ A \ \ two abnormal cycles in a 


(131BC) 
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(31 


whi QF 


Tivity 


RUNES 


DAILY SPONTANEOUS RUNNING ACTIVITY AND FOOD INTAKE 


maph illustra 


relation 


activity 


219 


2 


that is, the rats ate most when they wer 


least active and vice versa. This same rela 
tionship was present when the four- to five 
day estrous cveles appeared In tood intake 


A study of the Individual eveles showed 


that in almost every instance the first sign 


ot the appearance of all abnormal evel of 
food intake preceded by One or more days 
the onset of an abnormal evyecle of ACTIVITY 

Furthermore, in three of the rats showing 


the long abnormal cyel s, the four- or five 


day estrous peaks also Were clearly present 


in food intake, as may be seen in | igure 10 


Is of 


significance, since the four- to 


five-day estrous cycles of food intake are 


only very rarely present in food intake of 
untreated normal rats under the conditions 
of our laboratory, and then never so marked 
as m those rats with the long abnormal 
eveles. 


Effect On Wate 


treatment with 


Intake \fter 


a small de rease 


the first 
intake was detected in almost 


the 16 rats. In the 


every one of 
Pype | and rats it 
than the food 


After 


remained 


occurred later decrease in 


intake; in the ‘J vpe TIT rats, earlier 
its” first intake 


dec rease, Water 


Richter et al 


quite constant and did not show either the 
abnormal longer type or the four to five 
day estrous evel 


Pable 1, 


isc 


Column &, shows that the ce 


water intake after the last treat 
ment did not occur until 54.4 davs on the 
average for the Type | rats, until 39.5 day 
for the Type TE rats, and until 18.3 and 16.0 
days, wo 


respectively, for the groups of 


Pype rat 
/ ffect I; ut \ 
Weight: spite 


fon wl intake 


W | 


of the marked decrease 


vel ol Doody 


that occurred in all of the rats 
there was little or no decrease in the rate of 
growth, as may be seen in the curves of 


Pype 1, 


Only oof the 


body weight for the respective 


ligure 11 


actually lost a 


and rats Wi 


rats slight amount of 


weight; all of the others continued to PTOM 


at the normal 


rate tor rats ot our colony 


Phis finding further substantiates the belief 
in the lack of any se rious systemic elfect ot 
the I™! treatment in the doses used 

lhe abnormal eveles could be ce tected in 
(131BC) that 


cycles Or activity 


body weight in only the rat 
showed the clearest-cut 


and food intake. Although the inerease in} 
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= 
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Graph showing body weight in 10-day averages for same three rats whose 


curves for activity were shown in Figure 2 


body weight were very small, when they did igure 12 shows the record of one of 


occur, they paralleled those of food intake — these rats. This Type II rat (148BU) had 


and so were inverted with relation to ac received treatments with I"! at the ages of 
tivity 64, 108, and 132 days. It showed the ab 

Kitfect of Treatment with Thyroid Pow normal activity cycles from an age of 158 
der-Vive rats showing the regular abnor- days until shortly after the start of the 


mal eyeles of Type [tl were treated with — thyroid treatment. Treatment was started 


thyroid (thyroid powder * mixed in the near the middle of an inactive phase. The 
tock diet in a 0.020 mixture) for 37 days. length of this inactive phase was shortened 
* Supplied by Armour and Company, Chicago to 12 days: then the inactive periods were 


CYCLES 
EFFECT OF THYROID TREATMENT ON RUNNING ACTIVITY OF 113! TREATED RAT 
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Fig. 12—Graph showing disappearance of abnormal cycles of spontaneous running activity 
during 37 days’ treatment with desiccated thyroid administered in food (0.02%) and_ ther 
reappearance after the end of the treatment 


130/246 


0 330 
AGE IN DAYS 
Fig, — 
= 
35) '6.506 RAT NO 148 BU 
20004 | 
’ 0000+ 
| | 114] | 
00 MICR Ric AT AGE 
Vol. 81, Veb., 1959 


PERIODIC PHENOMENA—THY ROID 


eliminated altogether, leaving only the nor 
mal regular succession of four day estrous 
peaks. T*ood intake decreased during the 
first 11 days of treatment, then increased 
to almost twice its pretreatment level, at 
which it remained throughout the treatment 
period and for about 28 days thereafter. 
Che abnormal long cycles did not reappear 
until 14 days after the end of the treatment. 
The data at the bottom of Table 2 show 
the the 


estrous peaks during treatment and the total 


the length of intervals between 
length of the long cycles after treatment. 
Table 3 shows that the inactive phases were 
slightly longer after treatment than before. 

Clinical 


marked in three rats with cycles and in two 


Findings exophthalmos was 


without cycles. Large calluses on the heels 
of hindfeet were found in four rats. These 
calluses seemed to change in size from time 
to time, but we were not able to determine 
Whether the changes corresponded with ab 
normal activity cycles. Otherwise, all ani 
mals seemed to be in good health. 


he 


external changes in the animals. such as loss 


lack of any marked or consistent 
of weight, loss of hair, or edema, may ac 
for the fact that 


failed to detect the presence of cycles in 


count previous workers 


any of their rats treated with [21 Thus, 
in these, as in previous experiments, daily 
measurements Of spontaneous activity made 
il possible to detect change sin behavior and 
metabolism that otherwise might have been 
overlooked, 
Autopsy Findings.—-Six of the eight rats 
with abnormal cycles were autopsied at a 
time when they were showing the cycles; 
five of the rats without cycles were autop 


had 


rats 


their activity reached a flat 


The 


obset vations, 


sied after 


low level. other were used for 


additional and so were not 
autopsied at all or not until long after the 
rat had been started on other diets or hor 
mone treatments. 

Thyroid: Some thyroid tissue was found 
in the rats that had shown abnormal ac 
tivity cycles, but the tissue was present in 


only small, scarcely detectable amounts and 


Richter et al 


was searred. The follicles were sparse and 


very small and contained little colloid. In 
the rats that did not show abnormal eveles 


the remnants were even smaller, and = in 


some instances no thyroid tissue could be 
found at all, even by inspection under a 
dissecting microscope, 


Ovaries Chere was no great difference 


between the ovaries of eveling and those of 


noneycling rats. In all instances corpora 


lutea made up most of the ovary. There 


were a few follicles and some mterstitial 


tissue. We did not in any mstance get an 
ovary from an animal at the height of an 
active phase 

Pituitary: The pituitary glands of the 
amimals weighed more in Pype TIL than in 
Type T and [1 rats Histological examina 


tion revealed no abnormalities except for 
a deep-black pigmentation of the gland ot 
one rat without cycles and of two rats with 
cycles 


Adrenals 


abnormal 


The adrenals of the rats with 


eveles normal morphology 


but the cortex of one rat without cycles had 


cells 


a large nodule of hyperplastic 
Stained poorly with Sudan 1\ 


Other 


that 
Glands: The othet glands not 
show any noteworthy changes 


Inactive Phase and Pseudopregnancy 


What is the origin of the inactive phases 
Before attempting to answer this question 
Wwe should keep mind characteri 
tics: (1) length (13-14 days); (2) increased 
food intake and bay weight; (3) decreased 
spontaneous running activity; (4) diestrou 


smears (no four-day 


estrous cycles of a 


tivity), and (5) the 


presence of persistent 


corpora lutea. 
What in the rat functions at this rate and 
The 


estrous cycles definitely 


has the same characteristics ? four- o1 


five-day much 
shorter; the vestation period of days ji 


much longer, 
Pseudopregnancy, however, has much thi 


same length and the same characteristics 


This phenomenon can be eli ited in 


will 


Variou 


ways, but for the moment it uffice te 
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udopre gnancy el 


Graph show 


fect on daily spontancous 
activity produced by me 
chanical stimulation of 
the of the cervix 
(data Wane," 


1923 ) 


trom 


AGE IN DAYS 
130 140 150 


MECHANICAL STIMULATION 


OF CERVIX OF UTERUS 


state that it can be elicited by mechanical 


or electrical stimulation of the tip of the 


cervix or by sterile mating ——if performed 


time of estrus 


totally 


it the Phe rat suddenly be 


comes almost Inactive, starts to eat 


more food, to gain weight, and to show 


diestrous smears with persistent corpora 


lutea. Figure 13 shows the effect produced 
by mechanical stimulation of the cervix on 
(Wang *°). 


Phe cervix was stimulated early in the eve 


spontaneous running activity 
ning of the peak mght of running activity. 
\ctivity dropped at once to a low level, at 
which it remained for 12 days and_ then 
increased to a small peak on the 13th day. 
This inactive period thus closely resembles 
the inactive phases of the I'!-treated rats. 


Pseudopregnaney has an average length ac 
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Evans?* (1922) 
of 12-14 days, to Shelesnyak *” (1941) of 
14.03 day Ss, ( 1929 ) ot 


14.5 days. The evidence leaves little doubt 


cording to Long and 


and to Slonaker 
but that the inactive phase and pseudopreg 


nancy are the same. Deciduoma formation 
Was not attempted im the cycling rats be 
cause the possibility of a relationship be 
tween these two phenomena did not occur 
to us until long after the termination of the 
experiments. [lowever, we have been able 
to produce deciduoma in rats showing cycles 
from other forms of thyroid deficiency. 
The differences between the two phe 
nomena are that pseudopregnancy depends 
on some form of stimulation, it does not 
appear spontaneously, and only one pseudo 


pregnancy period follows each stimulation. 
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In the 1?!-treated rats the inactive periods 
recur spontaneously and indefinitely. How 
can these spontaneously recurring inactive 


explained 4 A 


periods be review of our 
knowledge about the mechanism of pseudo 
pregnancy should help us to understand the 
inactive phases. It is now generally be 
heved that sterile copulation stimulates the 
pituitary to secrete luteotropin (prolactin ), 
that this hormone acts on the ovary to pro 
duce persistent corpora lutea, that the lattes 
then secrete progesterone, that the proges 
terone inhibits the secretion of the luteiniz 
that the lack of the 


ing hormone, and 


luteinizing hormone inhibits ovulation 


l‘urther, it is believed that the stimulation 


of the cervix by sterile copulation acts 


on the pituitary through the hypothalamus, 
since section of the pituitary stalk pre 
vents the appearance of pseudopregnancy 
1937 ) Phe 


hypothalamus thus must act on the 


( Harris, stimulus from. the 


luteo 
tropin-producing cells in the pituitary 


26000 


In agreement with this general formula 


tion are the following observations: — | 


Lahr and Riddle! (1936) found that daily 


Injections of prolactin (30 units) brought 


out two long diestrous cvyeles of 14-16 days 


in length in each of two rats. The prolactin 


inhibited two to three estrous eveles in each 


instance. These workers did not continu 


their injections long enough or on cnough 


annals to determime whether the long 


evcles would be repeated at all or with 


regularity, 


In experiments made in this laboratory 


eight rats were injected daily with pro 


lactin,+ and observations 


WET made 


vaginal smears, activity, and food and water 


intake. Figure 14 shows the record of on 


of these rats that recerved 1.5 mg. for 5) 


days and 5.0 mg, for 55 days. This treat 


ment brought out eyeles, single-day burst 


of ACLIVILN for the most part, of 12 to 14 
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12,000 


2 PROGESTERONE 
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ul 
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NACTIVE PHASES 
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= 4900 
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‘ 


activity 


| 


+ 
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LENGTH OF CYCLES IN 


ANHYDROHYDROXY — PROGESTERONE (0 15%) IN STOCK DIET 


Graph showing abnormal activity cycles of a normal female rat on a diet containing 
of ethisterone U.S. Canhydrohydroxyprogesterone ) 


days in length that resembled those seen in 
the Type IL rats of the present experiments. 
In the prolactin-treated rats activity did not 
drop to as low levels in the inactive phases 
as it did in the I'*!-treated rats. These ex 
periments showed that daily imjections with 
prolactin resulted not im continuous inhibi 
tion of estrous cycles but, rather, in recut 
rent temporary inhibitions. 

Further experiments made in this labora 
tory showed that continuous treatment 
with ethisterone U.S. Pot (anhydrohydroxy 
progesterone ) also resulted in periodic 
temporary inhibition of the estrous cycle 
( Richter,“* 1957). In most instances the 
resulting long cycles more closely resembled 
those of the Pype | rats of the present 
experiment. Figure 15 shows the record 
of one of these rats This rat received 
diet containing 0.15% of ethisterone for 
200 days. The four day estrous cycles were 
interrupted, but only at intervals. 
intake showed a corresponding inverse rela 
tionship, just as was true of the food intake 
and activity cycles of the I'!-treated rats. 

Thus, it is possible that the thyroxine 
of the rats with cycles resulted 
in a continuous secretion of prolactin by the 
pituitary, and that this continuous secretion 

t Furnished by Schering Corporation, Bloomfield, 
N. J 
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was answered by the body by long cycles, a 
in ligure 13. 

The part played by the great reduction 
in the size of the thyroid and in the amount 
of thyroxine produced must next be taken 
into account. The results of the present 
and the previous study showed that com 
plete, or nearly complete, removal or 
destruction of the thy roid reduced spontane 
ous running activity to a flat low level and 
reduced food intake and did not produce 
abnormal eyeles; that removal or destruction 
of all except a minute nodule of thyroid 
tissue maintained normal activity and pre 
vented the appearance of cycles; that an 
amount between none at all and a small 
nodule that just suffices to maintain normal 
activity must be necessary for the produc 
tion of cycles, and that thyroid treatment 
abolished the inactive phases restored 
activity to normal. 

Thus, it would appear that thyroxine 
deficiency removes the inhibition from the 
mechanism that controls the secretion of 
luteotropin and that thyroid treatment re 
establishes the inhibition. The length of the 
active phases, and indirectly of the total 
cycles, would be a function of the rate of 
thyroxine secretion, 

To return to the question of the perma 
nency of the effects produced by the ]'*! 


treatment, the spontaneous recurrence of 
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the inactive phases throughout the rest of 


an animal’s life: 


considered that the inactive phases can be 
elicited simply by a thyroxine deficiency. 
However, this would not explain why the 


inactive phases did not appear at once after 
the onset of thyroxine deticiency, The fur 
that 


ther possibility may be considered 


permanent damage to the 
mechanisms upon which the prolactin re 
lease depends may be necessary for the 
establishment of the permanent recurrence 
of the inactive phases. Such damage could 
take place in the following way: The great 
reduction in the amount of thyroxine in the 
blood subsequent to the 1"! treatment stim 
ulates the homeostatic mechanisms to pro 
duce 


more 


thyroxine; the cells in the 


hypothalamus responsible for the thyro 
tropin secretion in the pituitary are stimu 
lated; the thyrotropic cells in the pituitary 
increase their sec retion; the thyroid re 
sponds with increased secretion of thyrox 
ine. It this 


the cells in the hypothalamus or the thyro 


Is conceivable that in process 


tropic cells of the pituitary become ex 


hausted and permanently damaged A 


neurological investigation of treated 


rats is now being made for signs of such 


permanent damage. 


linally, on the basis of 


these various 


findings, we may discuss the general bio 


logical significance of the pseudopregnane \ 


phenomenon and the inactive phases of the 
abnormal cveles. To do this, it will be nec 
review the various 
that 


the pseudopregnan response 


essary to forms of 


stimulation or conditions may elieit 


1. Stimulation concerned directly ot indirectly witl 


the specific phenomenon of re production 
Sterile copulation 

Haterius,” 1933) 
Mechanik il ind electrical 


(Longe and 


(| ong and val 1922: 
stimulation of 


CCTVIX 
1933; 
Meyer, Leonard, and 1929. Shelesn 
yak,” 1931) 

Nursing 


Me Keown,’ 


Evans, Haterius,” 


(Long and Fy ins, 1922: Selve and 
1933) 

Injection of pituitary, or 
1927: Teel,” 
Injection of acetylcholine into pituitary 


haus and Soskin,” 1941) 


placental hormone 


(Brouha,® 1926) 


(Tauben 


The possibility may be 


hypothalamic 


2. Stimulation that produces stress and has nothing 
to do with reproduction 

1951) 

Injection or administration of noxious substance 

aL” 1952) 


and Brad 


Trauma to intestine (Swingle et al.,™ 


Tissue homogenates (Swingle et 


sulfate (intravenous) (Dury 
1942) 


Formalin ( Selve 


Copper 
bury, 

and McKeown,” 1935: Swit 
vle et rag 1951) 

Silver nitrate to nasal membrane 


Shelesnyak,” 1937) 


( Ro 


ai. 1951) 
Injection of high amounts of drugs o1 
\lloxan et 1951) 

Insulin | 


(Swingle et al.™) 


Chloroform (Swinele et 


(Swingle 
(Swingle et 
\rterenol 


Epinephrine (Swingle et al.*) 


Forced swimming (Richter, 1957) 


Crowding of rats in same cage (van der Lee an 


Boot, 1955) 


Direct electrical stimulation of skull 


1937) 


(Hlarris, 
3. Conditions of debilitation 


\drenalectomy (Swingle et al..™ 1951) 


Starvation and deficiency (Selve ind 
MckKeown,” 
Feeding of high amounts of 


Weichert and Boyd," 


A review 


Vitamin 
1935) 


thyroid) extract 


1933) 


of the various forms of stimu 


lation shows that the  pseudopregnaney 


period of imactivity or rest, associated with 
increased food and water intake, may serve 


a purpose (1) in pregnaney and lactation, 


lo supply food and to conserve energy for 


the young fetuses and babies; (2) after 


various forms of acute severe stress, to 


restore cnergy and to permit recovery trom 
conditions of 


| 
Gamage done, apne 


debilitation, lo provide rest, to conserve 


debilitated 
and to protect the body from further debili 


energy to mect needs of state, 


tation. 


Swingle etal concluded from thei 


many and excellent observations that ‘any 


vigorous, non-specific stress procedure will 
bring about luteotropin release” in the rat 


It may NOW be added that the pseudopreg 


Hancy re sponse, howevet1 chert CT Ve 


a fairly specifi purpose of restoration, rest 


and conservation of en rey 


In the present experiment the inactive 


period would serve the function of provid 
ing rest and energy for the rats debilitated 


by thyroxine deficiency; the greater the 
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deficiency the more frequent the recurrence 
of the y* riods of rest or recuperation, 

\ttention must be drawn to the fact that 
recurrent periods of pseudopregnancy are 
produced, on the one hand, by thyroidec 
tomy——-that is, a hypothyroid condition 
and, on the other (Weichert and Boyd,*"! 
1933), by a hyperthyroid condition. The 
feeding of high amounts of thyroid extract 

the only other method of producing re 
current periods of pseudopregnaney—and 
then the periods are not as regular as those 
produced by thyroidectomy. In both in 
tances the rats become debilitated and in 
need of rest or recuperation. In addition, 
it may be pomted out that Hollweg and 
Junkmann,'® 1933, and and Simp 
son,” 1930, showed that when given in small 
amounts, thyroxine stimulates the pituitary 
to seerete gonadotropin, but when given in 
larger amounts it inhibits gonadotropin. se 
cretion. According to the present results, 
large amounts must stimulate the pituitary 
to produce prolactin rather than gonado 
tropin 


Clock Mechanism 


The length of the inactive phase, 12-14 
days, the constaney of this length in any 
one rat, and the small variations from rat 
to rat remain to be discussed. At the pres 
ent we have no definite explanation to 
offer, but the following considerations may 
be taken into account 

1. This length may represent a multiph 
of the estrous eyele which is found to be 
days) (Blandau al.® 1941); 
likewise, gestation may represent a multiple 


of the estrous eyele (Long and 


reported an average of 21.8 days for the 
length of gestation; Asdell,2 22 days ) 
Multiple of Days 


3 13.2) pseudopregnancy 


5 22.0 gestation 
2. The length of life of the corpus luteum 
may determine the length of this phase. 


\ccording to A\sdell * { 1946). the length 
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of life and growth ot the corpus luteum 1s 
about 10-14 days in most species of mam 
mals. 3. The life cycle of the cells of the 
thyroid gland (Uhlenhuth,®* 1923) may 
determine the length of the cycles since 
Williams 42) (1937) found that in rabbits 
the thyroid follicles undergo definite cycles 

some as long as 21 days—and that they 
function quite independently of one another. 
The reduction of the thyroid to a few 
follicles may make it possible for them to 
function as a unit, and so to bring out their 
inherent rhythm. 4. A mechanism located 
in the hypothalamus, and with cycles of 14 
days, may determine this length. 


Comment 


The results of this study showed that 
abnormal cycles of behavior and metabolism 
can be produced by radiothy roidectomy, as 
well as by partial surgical thyroidectomy. 
The cycles in’ the radiothyroidectomized 
rats were clearer-cut, more regular, and 
occurred in a higher proportion of rats than 
after surgical thyroidectomy. Owing to the 
clear definition of the cycle, it was possible 
to establish the fact that the inactive phase 
is the essential part of each cycle, and, fur 
thermore, that it may play an important 
part in the adjustment of the rat not only to 
the reproductive function but to other, more 
general functions as well. 

It was possible to produce the cycles in 
only 506 of the rats. Why they could not 
be produc ed in all rats is not clear. Genetic 
differences may play a part. It is more 
likely, however, that treatment with larger 
or smaller amounts of may have 
brought out cycles in a higher proportion 
of rats; furthermore, the time of the treat 
ment with relation to the estrous cycles may 


be a factor 


Finally, it may now be asked what light 
the results of this study on experimental , 
production of abnormal cycles in rats might 
throw on the mechanisms underlying any 
of the abnormal cycles ne behavior, mood, 
or metabolism that have been observed in 


human beings. In brief, how closely do the 
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abnormal cycles of spontaneous activity, 


food intake, Ac... of [81 treated rats repro 
duce any of the various types of abnormal 
cycles seen in mentally or phy sically ill 
patients ? 

Before attempting a comparison of these 
two phenomena, it must be kept in mind, 
on the one hand, that partial destruction of 


the thyroid by ['! is only one of several 


methods of producing abnormal cycles in 


that each method 


characteristic eveles; and, on the other hand. 


rats, produces specific 
that there are many different types of ab 
normal cycles in man, that the cycles are 
not by any means the same in all patients. 

A comparison of the abnormal cycles pro 
duced by jin rats the abnormal 
cycles seen In various patients showed the 
closest agreement with those seen in a rela 
tively small group of catatonic schizophren 
ics. It is fortunate that. through the studies 
of Gijessing (1938) 


1939; 


and other workers 
1952: 


al., 1953; Danziger and Kindwall. 1954), 


(Stokes? Gornall et 


detailed daily records are at hand of many 
different functions of catatonic <« hizophren 
ies throughout many eveles 


The 


cles ot 


comparisons were made between 


spontaneous activity food 
intake of the rats and eveles of mood, spon 
laneous activity in bed, and nitrogen balance 


ot patients, 


In length the abnormal eveles of the rats 


and patients are much the 


IS to 


same, ranging 


from 15 days. Phe chief difference 
is that it is not known whether in patients, 
as in rats, the lengths may become shorter 
with time, finally leveling off at 18 to 20) 
davs. So far none of the patients has been 
observed under controlled conditions long 
enough to permit the presence of such 4 


change to be obser ved 


Furthermore. in both instances each cycle 


consists of two phases separated by sharp 


transition zones 


It is of special significance for this COM) 
parison that treatment with thyroid extract 


abolishes the abnormal cycles in the pa 


tents, Just as it does in the rats. Thus. the 


patients, as well as the rats. may sulter 
from a thyroxine deficiency, 


It remains to determine whether — th 
cycles of rats show similar changes during 
the different phases of the cycles in- pulse 
count, 


q hese 


comparisons will have to wait for the results 


rate, body temperature, leukocyte 


etc., to those found in the patients 


of further observations on the cycles of 
rats. With these additional data, it should 


be possible, for Instance, to determine 
whether the eyeles of the rat can be divided 
into two phases of sympathetic and para 
sympathetic hyperactivity, as Gjessing be 
lieves is possible in schizophrenic 
the abnormal phases, characterized by ex 
citement or stupor, being associated with 
sympathetic hyperactivity, the intervening 
phases with parasympathetic hyperactivity 
It will be of interest to learn whether one 
of the two phases of the evele of patients 
represents a recuperative, protective jr nod 
as the inactive phase apparently does in rats 

Attention may be drawn here to the find 
ing that 13-14 days is the commonest ot 


next commonest length of eyeles seen in 


patients with various manifestations of 
periodic physical illnesses (Richter24 1958 ) 
Whether this is just a coincidence or an in 
dication of the existence of a closer re lation 
ship is not known 


cal 


It is noteworthy that, in spite of the 


the 


vl 


differences in the length of life span 


between rats and man and between the 
lengths of the ovulation periods, the abnor 
mal cycles that depend on a thyroid defi 


ciency have much the same length 


Summary and Conclusions 


\bnormal and regular eveles of 
and 
pro 


by partial destruction 


ous running activity, food intake 


weight, and reproductive tract were 


duced in female rats 


of the thyroid gland by |! 


lYourteen rats were given by ston 


ach tube at least once, but in most instanes 


two, three, or four times at intervals of 


several months 


if 

| 

At 

.— 

bie. 

Richter et al Soe 
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one treatment, of 200pc. The following 
observations were made: 

1. Of 16 rats, 8 showed abnormal but 
regular cyt les. The cycles manifested them 
selves. in) running activity and vaginal 
smears in all instances, but in food intake 
and body weight in only a few cases, 

2. The existence of an abnormal cycle 
was determined by the presence of inactive 
phases, lasting 13-14 days. During this 
phase the rats ate more, gained weight, 
and showed diestrous smears and persistent 
corpora lutea 

3. This inactive phase of the cycle had 
the same length throughout all cycles in any 
one rat and was the same in all eight rats. 

4. The active phases, the intervals be 
tween the inactive phases, were longer at 
the start, as long as 77 days in one instance, 
and then became shorter with time, usually 
ending at a length of only one day. 

5. Frontal lobectomy brought out regular 
ibnormal cycles in one I'*!-treated rat that 
previously had not shown abnormal cycles. 

6. The cycles did not usually appear for 
at least 40 days or more, in one instance not 
for 152 days after the first treatment with 
I! and long after food intake and sponta 
neous activity had decreased to lower levels. 

7. At autopsy only small nodules of ac 
tive thyroid tissue were found in any of 
the rats with cycles. 

8. Thyroid administration abolished the 
abnormal cycles; the cycles returned after 
the cessation of the replacement treatment. 

It is coneluded that the long abnormal 
cycles depend on the same mechanism as 
that needed to produce pseudopregnancy, 
the only difference being that pseudopreg- 
nancy has to be elicited by some external 
form of stimulation, and then it occurs only 
onee, Whereas the inactive phases recurred 
spontaneously without any external stimulus 
throughout the rest of the life of the animal. 

It is further concluded that the permanent 
appearance of the long cycles depends on 
damage done to nuclei of the hypothalamus 
as a result of the efforts of the organism 


to force the small remnant of thyroid tissue 
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to secrete enough thyroxine to maintain 
homeostasis. 

It is also concluded that the inactive phase 
of the abnormal cycles is a part of a mecha 
nism that automatically provides rest or 
restoration for an organism, debilitated by 
various forms of stress or deficiencies—in 
the present instance, by a thyroxine de 
ficiency. 

It is pointed out that the abnormal cycles 
of activity or metabolism closely resemble 
some of the cycles seen in catatonic schizo 
phrenics, since they have the same length 
and other characteristics and = since both 
respond to thyroid replacement therapy, and 
also that they resemble some of the cycles 


of patients with periodic illness 


Institute for Advanced Study, Princeton, N. | 
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Studies with a New Hallucinogen 


Some Dosage Response Data for JB 318 


ADRIAN M. OSTFELD, M.D.; HAROLD VISOTSKY, M.D.; LEO ABOOD, Ph.D., and 


BINYAMIN Z. LEBOVITZ, Ph.D., Chicago 


Introduction 


Previous reports indicated the structure 
and briefly described the effects of a new 
group of hallucinogens.'? Sufficient experi 
ence with one of these, N-ethyl-3-piperidy] 
henzilate hydrochloride (JB 318), has ac 
cumulated such that dosage response data 
may be presented, The present communica 
tion aims to deseribe more fully the effects 
of this agent in humans and to illuminate the 
relationship between its) somatic its 


hologn actions 


Methods 


\ total of 42 observations were carried out on 
4) subjects, 15 of whom were from a_ hetero 
eneous nonvolunteer group of clime or convales 
ne hospital patients, and the remaining 24 were 
olunteer medical or divinity students or nurses, 
olaboratory or other hospital personnel, None 
psychotic or exhibited major neurotic symp 

\ll ubjects were betwee and 13) yvears 


e; 22 were men, and 33 Caucasian. The pa 


tents were unaware of the potential ettects of the 
ompound when it was administered, but the vol 
unteer group knew yvenerally that they would yet 
enher pl iwebo or a compound that micht affect 
ome proce ‘ ot mentation All but four of the 
mpatient group were paid $50 for serving as 
ubjects and learned of the experiments through 
nnouncements or through talking with the an 
estigator In about half of the observations the 
ingle-blind, and in the rest the double-blind, tech 
jue was used. Observations were made indi 
ually in the same room under relatively constant 
conditions of ilumination and room temperature 
Furnishing iid equipment in the room, some of 
Which formed the basis of illusions, were not 
manged during the period of study. Two observers 
were usually present All doses of the compound 
Submitted for publication July 15, 1958 
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were given by mouth in the morning, the subjects 


being in the postabsorptive state. A number of 


assessments were made before drug administration 
and at half-hour intervals for a period of 7 to 14 
hours (until the observers felt it was “safe” for 
the subject to return home or to the ward) 

\mong physical signs, salivation, pupil size, pres 
ence or absence of facial flush, pupillary light re 
flex, gait, and speech were observed because ot 
atropine-like effects of the drug im earlier observa 
tions. Salivation was assessed originally by askin 
the subject to moisten the back of his tongue, 
sometimes with the aid of chewing eum, and in 
later observations by measuring the amount oft 
saliva produced In one minute The size of the left 
pupil was estimated to the nearest half-millimeter 
by comparing it with blackened circles of knows 
diameter; the pulse was counted directly at the 
wrist; the light reflex was examined by shining the 
same small flashheht into the right eve. In a few 
subjects, blood pressure, body temperature, and 
deep tendon reflexes were also assayed 

\ large number of questions designed to explore 
“bodily” and psychotomimetic effects were asked 
These questions were based on the anticipated and 
observed effects of the agent m earlier observations 
and on questionnaires used in the study of other 
hallucinogenic The frequency of occut 
rence of phenomena elicited by such questioning ts 
indicated in “Results.” 

\t intervals of about 30 minutes, short interviews 
with the subject were carried out. The interview 
was desiened to assess feeling state, gross behavior 
orientation, presence and nature of hallucinations, 
association to the hallucinations, and capacity. to 
converse and to subtract serially 7’s from 100, as 


test of memory and attention 


Results 


The effects of the agent on some bodily 
and mental functions are shown in Tables 
1, 2 and 5. respectively, for three dosage 
levels. The number of subjects taking the 
placebo and each dose is indicated in_ the 


same Tables. The populations are different 


; 
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for the three dose levels, largely because of 


the unwillingness of subjects to take the 


drug a second time. 


Derangements occurring in peripheral 


autonomic functions closely resembled those 
produced by atropine and scopolamine, 
These effects have been described for atro 
pine in the dose range of 2 to 5 mg.*:® and 
are similar to those induced by scopolamine 
orally in the same amounts in our own ob 
servations. As 


stated earlier, blood pres 


sure, deep tendon reflexes, and 


ln wily 
temperature 
Bloc xl 


able in the six subjects in whom they were 


were not assessed 


routinely 


pressure responses were quite vari 


measured. All six received 10 mg. of the 


FABLE Subjects’ Statements with Bodily 
Content with JB 318 
Dose, M 
10 | Place 
Effect N=9 N =12 N 

Dry mouth 2 
Blurred vision 12 
Muscle il tl 
Giddiness 
Ditliculty in talking 0 
Urinary symptom 0 
Body or parts fee 

heavy 2 7 ( 
or prarts fee ghit 1 
ly or pa fee 

unreal 
Inadequate control of 

bodily movement 4 
Dream-like feeling 2 ' 2 
Bifrontal headach« 2 
agent. In two subjects, systolic and dias 
tolic) pressures were maximal before the 
drug was given and gradually decreased 


throughout the period of observation. In 


two, fluctuation was marked and unpredict 
able in each half-hour period, and an 


blood 


during the first half-hour, reached its peak at 


other two subjects, pressure rose 


one and one-half to two hours, and gradu 


ally fell to pretest levels at six to nine 


hours. In no instance did the range in blood 
pressure excecd 22 mm, svstoli and 14 Min 
dhastolie. In two subjects who received 5 
mg. doses, there was no appreciable change 


bef 


PaBLe 2.—‘Mental” Effects of Several Doses 
of JB 318 
Dose, Mg 
) 10 1 Placebo 
Effect N=9 N=12 (N=11 N 

Visual hallucination 1 7 7 0 
Auditory hallucination 2 
Olfactory hallucination 0 0 | 0 
Pactile hallucination 0 0 
No hallucination 7 
Ideas of reference l 2 2 0 
Disorientation 0 2 3 0 
Confabulation 0 0 1 0 
Delusions (un tema 

tized 0 2 
Lessened immediate 

recall 3 0 
Illusion 
Colors look brighter 5 ‘ 
W illingne to repeat 

the experiment t 
body temperature im only one of three 


subjects who received 10 mg. was there any 


merease in oral temperature (from 36.8 
to 374 [98.2 to 99.3 and in two 
subjects who received 15 mg. a rise of from 
36.6 to 37.1 C (97.9 to 98.8 IF) and from 


36.7 lo 37 | ( (98.1 to Q9 3 | ) occurred 


Phe deep tendon retlexes in the tive ub 


jects m whom thev were periodically a 


saved showed moderate hyperactivity a 


Poses 


response Wa 


compared with  predrug 


though our assessment of the 


based on a relatively crude clinical judy 
ment, such an alteration was considered 
noteworthy, simee it during th 


intervals in which subjects who took either 


10 or 15 meg. of the agent reported a feeling 


of bodily weaknes When hand strength 
PARLE 3 ry Physical bindu 
Ifter JB 31 
Ml 
! 

Decreased il 
ial flu 
Unsteadiness of gait 5 
Dysarthria 
of pupillar 

t reth i 
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A. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATR) 
Paste 4.—Pulse and Pupil Size Before and Two Hours After Administration of the Drug 
Dose, Mg 
By Placebo 10 15 
Pulse 
Mean 75.1 92.2 84.5 105.7 80.5 115.1 
Sy 4 6.7 119 9.2 a0 9.2 
Pupil Size * Mm. 
Mean 3.1 4.0 3.5 4.2 3.3 1.9 3.4 6.0 
Su 0.39 0.36 O67 0.56 0.61 0.78 0.55 0.63 
* Estimated to the nearest 0.5 mm 


Was measured in three subjects by having 
them grip a measuring device during the 
interval which they reported feeling 
weak, it was found not to be diminished 


is compared with predrug assessments 

No attempt was made to measure changes 
in hollow viscera, but complaints referable 
The 
in pupil diameter and pulse rate were pre 
dictable (Table 4) 


between 


to their function were few. alteration 


Phe coefficient of cor 


relation dosage and per cent 


increase in pulse rate was 0.52 and between 
dosage and per cent inerease in pupil size, 
ot 


Both were significant level 


less than 0.01 With the 


addition of a more pree ise assessment of the 


ata 
subsequent 
decreased salivation, these three measures 
readily served as indices of the absorption 
and peripheral autonomic effects of various 
doses and as a basis for correlating ‘men 


tal” “bodily” More 


measurement of deep tendon retlex changes 


and ellects precise 
hould also have proved informative about 


central nervous system effects of the drug 


he subjects’ responses about boclily 
states generally paralleled the visibly altered 
funetions: ioe complaints of dry 


mouth, blurred vision, dysarthria, and bod 


iIncoordination were commoner with 


(Table 1). The 


nent such statements the greater the meas 


ily 


larger doses more promi 


ured inerease pupil size, deerease in 
salvation, and unsteadiness in attempts to 
walk a straight line (Tables 3 and 4) 

Statements that parts of the body felt 
light and floating, or heavy as lead, were 
142/258 


common, Occasionally, one arm was re 


ported as feeling light and the other as 
heavy Subjects commented on feelings of 


unreality or a “dream-like” state. “I feel 
like my bones are melting away’; “My 
body all pushed together like tele 


scope’; “T know I’m here, but it’s just my 


Maybe 


just my body here.’ 


body. My mind is kind of out of it 


my mind is at home 


Subjects were almost always able to stand 
in’ Romberg’s position. There was a dis 
order of gait, not of station, and concurrent 


difficulty performing finer coordinated 


movements 
As indicated in Table 2, 


tory 


visual and audi 


hallucinations oecurred with approxi 


It is likely that 
hallucinations occurred even more 


mately equal frequeney, 
auditory 
commonly than reported, since many of the 
the of 


people talking quietly, or 


dishes 
food 
\t first, some of the “sounds” 


“sounds heard” took form 
breaking, 
carts rattling 


were beheved by the observers to be “real, 


since all occur commonly in a_ hospital 
Careful and immediate investigation of the 
alleged sound in later experiments has indi 
that had 

had no 


carts had gone by. 


no dishes been 


talked, 


cated usually 


broken, Meo one and food 
The presence of the relatively few tactile 


and olfactory hallucinations was deduced 
from observing the patients’ behavior rather 
than by directly recording their statements. 
Tactile hallucinations were assumed present 
in two subjects, who repeatedly brushed an 


area of exposed skin with the hand and 
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then scratched the same area. An olfactory 
hallucination was assumed in another sub 
ject, who held his nose and said, “Phew.” 

The subject matter of about SOC of the 


hallucinations appeared to be based on the 


volunteers’ experience of the past two or 
three weeks. The remainder of the hallu 
cinations took their origin in childhood 


events. The period between childhood and 


the recent past was in no case the source 


of hallucination. Each visual and auditory 
hallucination lasted only a few seconds, at 
most a minute, in the majority of instances. 
With doses of 10 mg., visual and auditory 
hallucinations were more likely to occur 
“heard” 


independently ; subject 


something, and then a few moments later 


“saw” something, unrelated to what he had 
With the larger dose, 


“heard” previously 


a figure might be “seen,” “heard,” and en 
gaged in conversation at the same time. 

‘he illusions and visual hallucinations 
were not as a rule bizarre, but were related 
to everyday CXperrences A research Psy 
notebooks 


data A 


white 


chologist hallucinated stacks of 


and yellow sheets covered with 


laboratory technician “saw” mice 


tumbling out of a box. A hospital patient 


“saw” a row of “student nurses six inches 
high in blue uniforms.” The commonest 
type of visual hallucination was an image 


of a roommate, a close friend, some person 
seen every day. Other visual hallucinations 


occurring much less commonly, or only 


once, were dimly colored, amorphous forms, 
clouds of smoke, plaid patterns, 


spots, 


“dancing lights,” buttertlies, babies, snow 


drifts, ants, mice, snakes, kangaroos, mon 


sters “with green teeth,” or wearing 


“hoods,” and attending physicians. Among 
the more bizarre responses, one subject re 
ported that he was exhaling green Vapor ; 
another, that his arm came out of its socket 
and was “walking by itself.” There was a 
notable lack of sexual or aggressive magery 
reported 

The majority of visual hallucinations had 
ho plot or continuity, consisting solely of 
a single image seen briefly. In a few cases, 


however, notably those involving childhood 


Osfeld et al 


experiences, the hallucinations exhibited 4 


plot. One subject “saw” again an event 
that occurred when she was 6 vears old 
Iler 4 year-old) brother fell) down 


steps, cut his chin, and was bleeding pro 
fusely. She recalled that this was an event 
she had experienced before, and she felt as 
though she was reliving it. The fright that 


feeling childhood 


she remembered goin 


was 
also part of the present experience 

Some subjects reported that colors looked 
brighter than usual, and one stated that red 
objects fluoresced As a rule, however, the 
Visual images were not vividly or elaboratels 
colored. 

Iusions were predictably dete rinined by 
the subjects’ preoccupations immediately 
before the develop nt of the false pereep 
tion. A girl who was telling about a fright 


ening childhood experience Involving snake 


suddenly interpreted a strip of black felt 
on the ceiling as a snake. A medical stu 
dent, who had been reading a Civil War 
volume less than an hour before taking 


the drug, saw Abraham Lincoln on the wall 


blacl 
\ divinity student, who had just 


an illusion originating in two 


smudges 


Joshua, 


reread the book of saw large 


brass pipet container as a ram’s horn 


\uditory effects were about equally di 


vided in’ frequency among (1) human 


voices, (2) musical sounds. and (3) 


yen 


erally harsh or Inharmonious — effects. 


allegedly made by inanimate objects on 


he 


roommate 


mechanical contrivances were 


usually those ofa classmate, 


someone seen every day With smaller 
doses of the drug, only a single sentence 


was “heard”; with larger doses. there night 
be a stream of talk Phe of the 
statements heard exhibited neo predictable 


pattern. A divinity student heard his room 


“VW hatever 


with hard work.” 


mate Say vou do, 


Dave. do it 
\ medical student heard 


his name called repeatedly \ nurse heard 


two people whispering “bad things” about 


her, but she could not hear exactly what they 


were saying. Three patients on separate 


occasions heard someone say: “Go away,’ 


and stated that they would, indeed, have 
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have 
that 


preferred not to taken part in 


experiment at time because of 


unpleasantness and anxiety they were ex 
periencing. Crying babies were reported by 
another patient and three medical students 

\mong the musical sounds, radios play 


commonest, 


(notable absence of 


ny 
and bands playing wer 
subject was usually able to identify 
tune heard and would sometimes have asso 
tithe or the first 


song that seemed related to past experience 


clations to. the 


One patient who “heard” the “Song of 


India’ immediate ly remembered being told 
that the ward was going to get a new doctor 
“had a name.” detailed 


who ( hinese 


weecount of such associations is beyond the 


scope of the present report, 


Some of the  nonvocal,  nonmusical 


“Sounds heard,” such dishes breaking 


as 


and food carts rattling, were deseribed 


Others reported were dogs barking, radi 


ators banging, airplanes droning overhead, 


wind “wailing” or “howling,” and rustling 


Subjects commonly reported that — the 
diminished 


that 


hallucinations, anxiety, and re 


cent recall occurred in waves; is, they 


might have profound difficulty im concen 
trating, experience anxiety, and hallucinate 
lor a period of two to five minutes, alter 
nating with intervals of equal duration dur 
which there were no hallucinations, no 


Ing 
anxiety, and more acute recent recall. Such 
alterations m mentation were not related to 
the presence Of absence of observers, al 
all felt 
when observers were present 

lt be that 


means all subjects hallucinated, even 


though subjects more comfortable 


will noted (‘Table 2) by no 


with 
larger doses. Occastonally, a subject would 
peer intently into a corner or appear to talk 
that he had 


the event. 


with someone, and then state 


not hallueinated and deny 
taking this sort of occurrence into consid- 


still 


whom hallucinogenic effects were not pro 


eration, there were some subjects in 


duced by doses up to 15 mg 
all 


measurements 


The coefficient of correlation between 


pulse-rate and pupil-size 
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70 100 20 130 40 


Pulse 


Pulse rate plotted on pupillary size 


made two hours after administration of the 
drug was 0.69. The regression line of pulse 
rate on pupil size and two standard errors 
The black dots 
represent the pupil and pulse measurements 


are plotted in’ Figure 1. 
for subjects who took either 10 or 15 meg 
the 


data on those subjec‘s who did not 


and exhibited hallucinations, and 
crosses, 
hallucinate after 10 or 15 mg. of the drug. 

lhe pulse rate and pupil size of the sub 
jects who did not hallucinate after 10 or 15 
mg. doses were not grouped in any char 
acteristic Way, nor did their location on the 
plot indicate a difference from the distribu 
tion for those subjects who exhibited hal 


lucinations at the same doses, Accordingly, 
we postulate that factors other than absorp 
tion of the drug determined the occurrence 
and reporting of the hallucinations. 

The most predictable effect of the drug 
in immediate 
With the 10 and 15 mg. doses, 


alteration 


on mentation was a decrease 


recall such 
Sub 


jects usually had some difficulty in) main 


an was almost invariable. 
taining a conversation. When they reached 
the middle of 


could not remember what they had_ started 


a sentence, they sometimes 


to say. In all subjects, immediate recall was 


assayed by requesting them aloud to subtract 
serially 7’s from 100. They either could 


not complete the procedure or made many 


errors in subtraction. This effect uniformly 
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EFFECT 
Anxiety 
Somnolence 
Hilusions 
Hallucinations 
Lessoned immediate 

reca 
Muscular weokness 
Goit disturbances 
Facial flush 
Tachycardia 
Pupillary dilatation 


Decreased salvation 


Fig, 2 


ment with 


Time courss 
10 me. of 


representative experi 


preceded and outlasted the hallucinogenic 
effect (lig 2). 

Disorientation 
All 
to the usual questions: “Where are you?” 


“What is today’s date?” and “Who am |] 


In a few cases, after answering these ques 


Was uncommonly — pro 


duced. subjects Rave proper answers 


tions correctly, they would say “Gee, this 


hotel has small rooms.” or “Guess [Il help 


with the dishes.” 


Subjects making such 


Statements were adjudged disoriented in 
spite of the fact that they did not appear 
to be so on direct questioning 

A 20 mg. dose of JB 318 was given only 
to three subjects In all three, a 
delirium occurred which persisted for 12 to 
30 hours. It is likely that the disorienta 
tion, confusion, and physical restlessness 
which followed the administration of these 
the re 


doses are predictable features of 


sponse to larger amounts of this agent 
Delusions and ideas of reference did ox 
cur, but in less than one-third of the experi 
ments. Among the patient group, the usual 
statement was that the doctor was trying 
to control their thinking 


dent 


ne medical stu 


said to one of us: “I’m not sure of 


your motives in this 


Such 


like to Stop 


suspicions were not long-lasting, 


usually having dissipated within 24 hours 
(ne extraordinary response occurred 


divinity student, which will be reported in 


detail as a part of a subsequent publication 
Drietly, this subject accused two observers 
of being homosexuals and preparing to as 
sault him, ran into the women’s dormitory 


to be “safe,” and finally crawled inte bed 


with his roommate in the men’s dormitory 


« 


\nxiety was common during the first two 


hours after administration of the drug 


Later, when 


somnolence and decrease In 


immediate recall became 


more marked 


anxiety was usually denied. It is not pos 


sible clearly to delineats the 
anxiety lt 


cause ot the 


ay be ed 


partly by a 


direct drug eflect or be a response to 


anticipated or current psychological ex 


periences. Certainly, some of the subjects 


exhibited 


and verbalizations 


signs 
compatible with anxiety even before they 
swallowed the drug Furthermore, — thi 
feeling-state occurred in almost half of those 


who. took two 


a placebo in the first hours 
following its administration 
\t doses of 10 o1 15 the 7 


who were not paid and only 4+ of the 16 who 


ng., ot 


were paid for serving as subjects were will 
Ing to repeat the expermment, even tor SSO 


\s stated earhes pubheations, the ex 


perience generally cle scribed as oun 
pleasant or frightening 
Judging by the Fesporse lo placebo, 


of the 


SOD 
somnolence reported Wa Not a 
\Ithough 
with the 


ubyects 


pharmacologi effect of the drug 


somnolence occurred 


regularly 


larger doses, none of the 


pt 


They reported that closing their eyes did 


not always alter the visual Mnagery and that 


enough anxiety remained to render leep 


difficul: 
Phe deve lop nt of tole rance to the drug 


Was bot Cl 


specifically investigated 


rvations on three 


subjects who tool 
the agent tor several months male it likely 
that tolerance the 
Phree 


an attempt to control the 


hallucinogenic effect 


does oceur subjects recerved the 


drug in tremor of 
hepatolenticular veneration In each Cust 
hallucination with the 
10 or 15 me 
sequently, although the dosag as main 
10 or 15 


With one subject the drug w 


occurred first three 


or tour doses of and not sub 


tamed at level al daily 
as discontinued 
for a week. When drug administration wa 
10 me 

daily, he halluc inated again for the first two 


No tole Panee 


tion or deere ised. sali 


resumed at the same dose of twice 


days only tor the pupal dilata 


occurred 


gb 
— 
o 3 6 9 2 18 2 2 
Time in hours ; 
—— 
‘We? 
Osfeld et al ig 
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Comment 


\uditory hallucinations and the subjects’ 
unwillingness to take the agent a second 
time were unique effects induced by the 
compound. An experimental comparison of 
the psychotomimetic effects of this agent 
with those of lysergic acid diethylamide 
(ISD) and scopolamine is under way. It 
appears currently that scopolamine, orally 
administered, induces greater somnolence, 
less anxiety, more disorientation and con 
fusion, and fewer visual and auditory 
hallucinations in 5 mg. doses than N-ethyl 
3-piperidyl benzilate (JD 318) evokes in 15 
my. doses 

Phe hallucinogenic effects of Jb 318 
differ in several respects from those re 
ported as occurring after LSD. The fre 
quency of auditory — hallucinations and 
anxiety induced by JB 318 has already been 
deseribed 

Brightly colored and elaborately formed 
hallucinations are commonly reported after 
LSD2475 yet were unusual in our observa 
tions None of the subjects who. took JB 
318 reported “x-ray vision,” “animal paws,” 
“melting” or partial obscuring of facial 
images, and gross distortion in perception 
of the size of an arm or a leg, effects com 
monly reported after LSD. On the other 
hand, some ettects deseribed for LSD also 
occurred with JR 318 These included 
moving or jumping of objects; bulging or 
rippling of flat surfaces, such as walls and 
ceilings ; a sense of keener hearing; feelings 
of “lightness” or “heaviness,” and deper 
sonalization. Among bodily effects, mydri 
asis, hyperreflexia, hyperthermia 
occurred with both agents, but the predict 
able blood-pressure elevating effect of LSD 
was not apparent after JB STS. The de 
creased salivation induced by JB 318 has 
not been reported as an effect of LSD 

The variability of the hallucinogenic re 
sponse im different subjects, both in its in 
tensity and in its qualitative aspects, is 
being examined by correlating alterations 
in autonomic activity, prior and repeated 


psychological test performance, and psycho 
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tomimetic effects. We are attempting by 
means of pretest interviews, utilizing free 
association techniques, and by psychometric 
procedures to predict the nature and in 
tensity of the changes in mentation and 
perception 

Three subjects who took 10 mg. of the 
agent with relatively little psychotomimetic 
effect did take the drug a second time. lor 
these subjects, only the data for the first 
experiment are shown. In each case, florid 
visual and auditory hallucinations and 
anxiety occurred on the second occasion. 
Test-retest experiments therefore call for 
critical examination, 

About half the subjects who took the 
compound exhibited speech, behavior, and 
psychological test performance compatible 
with a hypomanic state, beginning about 48 
hours after drug effects were dissipated 
and persisting for several months. The de 
terminants, mechanisms, and dynamics of 
this effect are being studied. 

The frequency of occurrence and intensity 
of the autonomic and psychotomimetic ef 
fects in the patient group did not differ 
significantly from those of the student 
hospital employee group. There was a slight 
tendency to more disorientation among the 
former, and to greater anxiety and_ better 
verbalization of drug-induced experiences 
in the latter. The subject matter of the 
hallucinations and illusions, and the way in 
which all drug effects were deseribed, did 
show differences, presumably based on dif 
ferences in life experience, education, and 
degree of psychiatric sophistication, 

We are using this agent to learn more 
about higher integrative and preceptive 
functions of the brain, rather than to de 
velop analogies about the etiology of mental 


illness 


Summary 
Dosage response data for some effects of 
N-ethyl-3-piperidy] benzilate (JB 318) are 
described. 
With doses in the range of 5 to 15 mg. 
given orally in humans, atropine-like periph 


eral autonomic effects were induced, 
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the 
doses, anxiety, somnolence, illusions, visual 


Following administration of 


sale 


and auditory hallucinations, decreased im 
mediate recall, and feelings of “unreality” 
or a “dream-like” state predictably occurred. 

Tactile and olfactory hallucinations, delu 
sions, and ideas of reference were at times 
noted, but were not predictable in their oc 
currence, 

In doses of 20 ng. or greater, it 1s likely 
that a true toxic delirium is induced by this 
agent, 

The peripheral autonomic effects and psy 
chotomimetic effects paralleled each other 
in intensity. 

Individual differences occurred in degree 
and type of hallucinations and illusions 

Ixperiences of the immediate past or of 
early childhood largely determined the sub 
of the illusions and hallucina 


ject) matter 


tions. 


Department of Preventive Medicine, University 


of Ulinois College of Medicine, 840 Wood 
St. (12) 
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review, Reticular Formation of the Bram, which appeared im the January issue 
of the ArcHives, the third sentence of the third paragraph should read as follows Thu 
Livington looks upon the brain as functioning as a whole as a “transactional mechanism” 
Jasper looks forward from a structural concept to the importance of temporal patterning and 


differentiated patterning in the function of the nervous system as a whole, and Walker remine 
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Technic and Practice of Psychoanalysis. I}y leon J. Saul, M.D. Price, $8.00. Pp. 244 
J. B. Lippineott Company, 227-231 S. Sixth St., Philadelphia, 1958 

The spirit and flavor of this book are exemplified in these words from the Preface: “The 
techme of modern psychoanalysis, with reasonable correctness, might be distilled to this 
quintessence—the analyst must understand and bring the patient to understand as quickly, 
accurately and thoroughly as possible the patient’s present emotional life as it is related 
to and is an outgrowth of his past, particularly of the pattern shaped during his most forma 
tive years (0 to 6) by the influences on him. Then, in the individual sessions, the analyst 
discerns and repeatedly shows the patient, through the common element (the red thread) of 
thre HSSOCTALIONS, especially “as seen in dreams, the central, presenting motivational pot ot each 
hour and the disordered childhood emotional pattern which this is repeating in life, especially, 
ud consistently as this pattern is transferred from the childhood figures to the analyst. The 
voal of so doing is to recondition the patient and correct the disordered parts ot the pattern 
It should be the analyst's aim to achieve secure progress on this path with a minimal number 
of sessions and in the shortest period of time.” 

Saul’s hook is divided into two parts, the first about forty pages long and the second about 
iwo hundred pages. The former is entitled “Approach: What Is to Be Accomplished” and 
meludes chapters on (1) the nature and goals of psychoanalytic treatment, (2) attitudes of 
the analyst, and (3) theoretical base of treatment The theoretical section 1s quite short 
Considerations having to do with the nature of the psychic apparatus and with psychoanalytic 
psychopathology are for the most part implicit rather than otherwise 

Phe second part ot the book is entitled “Practice Hlow to \ccomplish Therapeutic Goals.” 
There are five sections, as follows (1) Bevinnine Stave; (2) Materials; (3) Conduct of 
the Analysis; (4) Some Special Problems, and (5) Progress in and Termination of the 
Analysis. In the first section Saul stresses the importance of careful history-taking and 
therapeutic management of initial interviews. As is the case throughout the book, he illus 
trates his pomts with a wealth of clinical examples. He stresses the opportunity for diagnosing 
the nuclear dynamics in the first interview. Beyond this, it is important to utilize every 
wailable source of information about the patient's development from birth to the present 
time, as well as to be sensitive, from the outset, to signs and symptoms of unconscious 
associative material 

second section——“* Matertals”’— includes chapters on free association, understanding 
unconseious material, and dreams. The first of these, especially, is beautifully developed from 
the point of view of “really listening” for the central theme—the “red thread” —of each hour 
and then interpreting that in accordance with what will be ego syntonic at the time. Saul 
works with dreams in a way that is sometimes considered “old-fashioned”—that is, by sys 
tematically inviting associations to their component parts—but it is because dreams are still 
the royal road to the unconscious, His rules for the use of unconscious material, and dreams 
in particular, are summarized in fourteen points, condensed as follows: (1) Keep very close 
to the material ; (2) look tor the big, major central themes first; (3) keep to the level of 
consciousness and repression of the manifest dream and associations; (4) distinguish the 
dynamics from the content; (5) keep separate what is current, namely, the motivations (a) 
in the present life situation and (/) in the transference from (¢) what is past, 1. &, the sources 
of these motivations m the emotional patterns formed in childhood ; (6) be alert to effects 
of current stimuli on dreams and associations from life and transference; (7) review the 
material for the libidinal and hostile motivations, and for fight and flight; (&) review the ma 
terial for the ego motivations and the sexual motivations; (9) pay close attention to the 
sequence of the dream elements; (10) watch for the material connected with the greatest 
emotional respotise ; ( 11) look for the positive progressive forces, as well as tor the regressive 
ones; (12) look for the object relationships, and also relationships by identification and 


projection; (13) use symbols only with great caution and only in context, and (14) note what 
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the dreamer’s ego accepts and acts on in the dream, tor this 4 


will accept as iterpretation in analysis and 


Sano important ginde to what Ine 
as behavior in life 


The author discusses “conduct of the analysis” in ferms of its mechanics (use of the 
couch, frequency of appomtments, ete.), interpretations, resistances, 


as opposed to analysis of id 
dynamic. situation 


transterence phenomena, 
and SO On He stresses cvo analysis, 


content, He advocates flexi 


Inlity peared to the ot the individual patient. He 


is, however, as aware of 
the dangers of inflexible Hexibility as he is of inflexible inflexibility 
the adaptability ot the se 


In etlect, he contrasts 
asoned analyst to the 


doctrinaire of whate ver 


“school” of analysis. The 
on “special problems” and 


concluding sections “termination” reflect. this 


same spirit 
appro 


In the opinion of this 
ot psychoanalysis As the 
student will wish to 
Karl Menninger. The 


reviewer, Saul’s book is primarily for psvel 


lownalysts and students 
author well knows, some of his 


pomts are still controversial The 
compare and contrast this hook with those among others, by and 
“traumatic ¢ xperiences” of Childhood ading to nuclear ne urote 
are, perhaps, too much explained in terms of “conditioning” or “I 
le, the “actual” interpersonal relationships. The 


the misinte rpretations 


patterns 
ow the child was reared” 

of excessively 
and phantasied perception of “reality” 
child are otten dete 


Strong impulses and 


on the weak eyo of the youn, 
factors in the “childhood neurosis.” inc luding subsequently repressed 
archaic defense mechanisms. ( linical psychoanalysis is so very difficult: partly because it is. so 
trequently necessary to dissect. out this multiplicity of pathogenic elements, which can he 
roughly grouped as those that come trom the mistakes and neurotic influences of tl 


child himself contributes because 
trom the relative streneth of 


parents 
in those that the 


ot phantasy and distortion ot reality 


arising 
Is impulses and the weakness of his exo 
hie reader of this Cannot escape recovnition of the SINCCTIEV, COTSE 
dedication of its author. Scientific objectivity is blended with the spirit ot the devoted 


among psychoanalysis, Saul is 
his basie attitude is int 


physician. As regards differences of opinion 


forthright in 
stating lis own position, and vet 
short, and the \rt long: the 


difficult.” At this stage of 


tradition of Hippocrates 


Ile 
opportunity fleeting: experiment 


dangerous, and judement 


our development, can we asl tor better 


Doucrass \W Orr, MD) 


Envy and Gratitude. \elanic Klein 
99 Fourth Ave., New York 3, 1957 


Price, $2.75. Pp. 101. Basic Bool 


In this slender volume Mrs Klein h 


Of two attitudes—envy and 


as set herself thre task of exploring the earhest SOUTCES 


Using poetic illustrations, as well 
she draws a cleat and intricat ] 


eratituce as her own psycho 


analytic linguage, e picture of what she means by these two words 
Observations taken from the analyses four adult patients further illuminate het subject 
matter, Her perceptive and thoughtful discussion should enrich our understanding of 


therapeutic effectiveness. 


Honal states and thereby contribute to our even though most of us 
who are not at home in Kleinian psychology may find the reading a bit arduous 
One contribution of the hook is the author's sensitive appreciation of the complex fusion of 
tHlects and fantasies whiecl comprise both envy and gratitude. and he attempt to distingurss 
them from other affective states or titudes. Tt is 


us complexity, in addition to hea 
structive method, which makes 


recom 
to ditheult for this reviewer 


to find that the book ad to our 
knowledge of the early development of these affects Mr Klemm considers hey reconstruction 
trom adult analyses of the 


first few months of life 


ms to 
Freud’s reconstructions of the later childhood questionable 
one. In ascribing intricate emotion to the very young infant. course, extending her 
livpothesis that complex fantasy life and object relations ext 
cussions of this point are readily available in the liter tture and would 


appl 


or chlildrer 


work as well. She includes no direct observations of 


We should be grateful for this contribution | tudyv of affect 


rhap 


perience 


hecause Mrs. Klein reminds us so tellingly of the rich texture 


unconscious, which can easily Ie distorted and over mplitted w leserthed im tl 
jargon of tod; 
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Naven. [by Gregory Bateson. Price, $6.00. Pp. 310, with 28 plates. Stanford University 

Press, Stanford, Calif., 1958 

This hook was published first some twenty years ago. The main feature of this edition is 
t new epilogue im which the problems explored im the book are again examined but in a 
different frame ot reterence In this manner, the epilog uc is a bit like psychotherapy, in which 
lata already known are reexamined and reinterpreted in the light of a more comprehensive view 

e world. Because my own imtersts are primarily in the area of the new epilogue, | shall 
comment mainly upot this aspect of the book 

The hook as a whole reports upon an anthropological investigation of a New Guinea tribe 
characterized by an elaborate system of ceremonies (naven) carried out as an aspect ol the 
relation between men and their sisters’ sons. This ceremony appears to be a sort of ritual 
evaluation Of sigmificant events in the life of the nephew; generally it has a congratulatory 
flavor, as would a party given for a nephew in this culture, but it has an ambivalent character, 
ince it can also be used in a satiric form as a negative evaluation of action. In the original 
investigation a large number of detailed data concerning the form and significance of these 
ceremomes in the life of the tribe were collected 

The 1936 epilogue discusses the significance of this material in terms of the theoretical 
developments of the time; the 1958 epilogue discusses some newer developments in possible 
theoretical treatments of the same material 

Bateson’s main topic in this new epilogue is the present state of theory in the sciences 
dealing with human beings and their behavior. He points out that there has gradually been 
levelopng Calmost unheralded) a synthetic field including elements from many others. This 
held is as vet so new and so indistinctly seen as to have no generally accepted name: im tact, 
the field cannot yet be said to have any generally accepted status. The prevailing emphasis in 
this field is upon epistemological considerations; various fields which have contributed incluck 
cybernetics and communication engineering, operational methods in physics, the important work 
of Whort in linguistics, the modern redefinition of the relation of the philosopher to scientific 
problems, and the work of Cassirer and Langer m the field of svmbolic forms 

lf a reviewer may make a suggestion, it would seem that perhaps the most appropriate name 
Which has been suggested is that of “kennetic inquiry,” proposed by Bentley (Sctence 112 :775, 
1950), trom the root “ken,” connoting knowime. Bentley's transactional treatment is very close 
to that suggested by Bateson, when he says that the “schismogenic unit is a two-person sub 
system.” In general agreement here also with Sullivan in denying primary status to the 
“imidividual” as a theoretical notion im this field, Bateson says: “Individual behavior [refers only 
to] events in one are of the schismogenic subsystem.” 


In his tinal remarks, Bateson points out the greatest difficulty encountered in any description 


pitched at a more abstract level than those previously available. The relation between a less and 


t more abstract view is always asymmetrical; the more abstract view includes the less as a 
special case, whereas the less abstract can in no way comprehend the more abstract. This aspect 
of the situation would seem to promise that the appropriate critical audience for this field wall 
he slow im emerging. The problem is similar to that with which psychotherapists have long 
heen familiar: “You can't understand psychotherapy unless vou have been in therapy 

Po this reviewer, it appears that Bateson has performed an important service in bringing 
to the attention of a wide audience the mmpleations inherent im this new field of endeavor 

Haktey C. SHanps, M.D 

Adolescence and the Conflict of Generations. I}y Gerald Hl. J. Pearson, M.D. Price, $3.95 

Pp. 186. W. W. Norton & Company, Ine., 55 Fifth Ave., New York 3, 1958 

In the preface to this latest of his tive superbly written books, Dr. Pearson modestly informs 
us that he is presenting mas simple a form as possible some of the knowledge about adolesence 
gamed from psychoanalytic research. He adds that the book was written for students of 
medicine, psychology, psychiatry, social work, and sociology, as well as the adolescent and 
hus parents 

Wile recent vears, and particularly this past one, have witnessed the appearance of an 
increasing number of articles and books on the subject of adolescence, Dr. Pearson's emphasis 
on the “contliet of generations” makes his approach unique. He offers us a newer and clearet 
understanding of the mutual effect of adult and teen-ager upon one another 

When the author tells us that several volumes could be written on each of the various aspects 


of adolescence which he discusses in his book, he is undoubtedly correct; vet one cannot help 
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marveling at the tremendous amount of compact and rich material which he presents, ina 
delightful style that makes for easy and fascinating reading Perhaps | am naive in disagreeing 
with him when he expresses the fear that he mav have oversimplified his text, for it is my 
belief that the early chapters at least are couched in technical psychoanalytic terminology that 
may greatly limit the actual understanding that he hopes to convey to the widely diversified 
groups of people for whom he says the book is intended 

In a beautiful exposition that blends theory and clinical facts, Dr Pearson, drawing upon 
his long analyte experience with children and adole scents, paints a realistic picture ot the 
problems ot growth, of the eroti drives, of ideals, ot object relationships, and of social ad 
justment, revealing to us the unconscious and conscious conflicts of both the adolescent and 
lis parents 

It may appear that my great enthusiasm for this exciting little book has kept me from 
recognizing flaws or failings. In an effort to seek out something to criticize adversely, | can 
only suggest that Dr. Pearson may leave the reader with the impression that all of the problems 
of the female teen-ager stem from her lack of a penis. Here we may be viewing, however, some 
of the oversimplification to which the author refers in his introduction 

His chapter on the “Adjustment of the Adolescent to the Social Organization” is a classic. 
and the “Conelusion” which follows should) become required reading. Let us hope that Dh 
Pearson will continue to write more delightful books like “Adolescence and the Conflict oi 
(Gsenerations.” 


I. Fatstemn, M.D 


Freud and Hypnosis: The Interaction of Psychodynamics and Hypnosis. I}y. MM. \. Klin 

Price, $4.00. Pp. 207. The Julian Press, 80 FE. 11th St. New York 3, 1958 

This volume is by a psychologist who is one of the most prolific writers on the current 
livpnotie scene 

It is divided into three parts. The first, which is really the only one to which the tith 
reters, is essentially a polemic. It inveighs against psychoanalysts and psychoanalysis for 
llegedy deriding hypnosis as a phenomenon and obstructing its investigation. chide: 
analysts for basing their attitudes toward hypnosis on what Freud had to say about it in a 
much earlier stage of its development, and bids them emulate him and admit that it is an 
emgma which they fear to approach. It turns the analyst's weapons back on him by arguing 
that analysts fear and will not work with hypnosis beeause the hypnotic subject can uneon 
sciously perceive the analvst’s anxietie s, failings, and because they shrink from dealing 
with the explosive interpersonal relationships engendered in the livpnotic situation. Since the 


reviewer is himself a psychoanalyst who has worked a good deal with hypnosis without 


finding himself “outside the pale’—the fate which Dr. Kline beheves likely to befall those 
who occupy themselves seriously with liwpnosis—he will leave it to others to judge the 
charges. To sample the flavor of the author's attitudes: “To a great extent the figure of 


Sigmund Freud and some of his observations have been built into a legend of lypnoti 
and, on the basis of his observations and conclusion ha heen dismussed 
is an obstructionist element m= psvechodynamics to be excluded trom) serious consideration, let 
alone serious research and clinical application. In this les one of the greatest distortions of 
screntine truth ino modern times.” Cpage 44) 

The second section is a somewhat miscellaneous grouping of both empirical mvestigation 


mad theoretical studies by the author, dealing with €1) lhypnotie regression and progression 


(time-age onentation to the future), im which the author proposes that the livpnotie state 
is really a “retrogression,” by which he refers to some “basic neuropsyvchological state’; €2) 
hypnotically induced deafness studied by delayed auditory feedback, im which he shows that 


although the disturbance with the feedback (the subject heard lus words one-fourth second 


after they were spoken) was much less than in the nonhypnotic state, there wa till enol 


disturbance to distinguish hypnotic and true deatness; (3) the rehet of a case of psoriasis b 
a method involving sensory images of changes im the skin: and (4) an investigation of ten 


perature change under hypnosis in which direct suggestions filed, whereas the sug tion to 


hallucinate being in an airplane at 10,000 ft. resulted in a drop of 3 degrees (CF) in five minute 
or less. (It should be noted that these several experiments were each with only one subject 
not the same one, although the observations were repeated, ) 

The third section of the book, entitled “Clintcal Considerations,” presents (1) a method ot 


induction m which the subject visualizes an unage of himself beme hypnotized; €2) a stud 
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of the responses to Card 12 M of the TAT (which to many people looks like a hypnotic 
scene) by college students and amputees, demonstrating the greater resistance of the amputees 
to hypnosis (confirmed by hypnotizability studies); (3) several clinical instances showing the 
dependence of hypnotizability on unconscious emotional attitudes; and (4) an interesting 
speculation, based on an experiment, that a hypnotist cannot induce antisocial behavior unless 
he himselt can emotionally accept such behavior 

Despite this apparent diversity of parts, there is a unifying theme in the book—Dr 
Kline’s view of the nature of hypnosis. I shall attempt to state that view here, but I must 
admit that the author’s rambling and turgid style, as well as his penchant tor idiosyncratic 
word coimages without adequate definition, may have resulted in some misunderstandings on 
my part 

The author makes a sharp cleavage between the hypnotic relationship and the hypnotic 
state. “This is a basic and important distinction, to which the reviewer subscribes. This hyp 
notic relationship the author describes in the usual terms of a transference relationship, but he 
departs from the usual view by insisting that this relationship need not include submissiveness 
or dependency on the part of the subject. While it is true that evidences of negativism are 
plentiful im the hypnotic relationship and true that the idea of the hypnotic subject as a 
submissive automaton is superficial and oversimplified, the reviewer holds it. still a likely 
hypothesis that an important and universally present aspect of the hypnotic relation is the sub 
ject’s submission 

With regard to his view of the hypnotic state, the author is harder to follow One can 
readily agree with his proposal that the hypnotic state signifies many different things to different 
people sleep, death, anesthesia, or sexual relationships of various kinds, for example One can 
also avree that the hypnotic state serves to make possible various kinds of alterations both in 
interpersonal interaction and in intrapsychic functioning; but the author appears to regard the 
state as something different from and basic to all these, and yet not encompassed by the 
“parameters” of scientific thinking—whether organic or psychological—so far defined. “To 
attempt to restrict them [the boundaries of hypnotic phenomena] within the framework of 
physical science or of psychoanalytic psychology is to limit our perspective and leave us with 
an unresolved problem which, as for Freud, will remain enigmatic.” (p. 68) The hypnotic 
state is conceived of variously as a complex state “which requires a broader conceptualization 
of the nature of human behavior—in one respect more organic in nature, in another even more 
dynamic than psychoanalysis’ —(p. x1); as a state somehow basically linked with conditioning 
“one wonders whether the very process of conditioning does not obviously involve hypnotic 
stimulation” —(p. 76); “as a creative experience in the same sense that a dream is a creative 
experience” (p. 182), and as “in essence a recapitulation of the nuclear core of learning from 
a phylogenetic and ontogenetic frame of reference” (p. 182) 


Phe author emerges not merely as an investigator of hypnosis but as its champion, too 


Merton Girt, M.D 
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TAGE DEPARTMENT, for mental patients. Features: near Oakland and San Francisco: ideal 
climate; large beautiful grounds; hydrotherapy, athletic and occupational departments; clinical labora 
tory; large nursing force. Rates include room, suitable diet, medical care, general nursing and routine 
examinations. 

HERBERT E. HARMS M.D.—Superintendent 
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“Surprise Bath” used in colonial 
times to “restore the distracted to 
their senses.”’ Original wood 
engraving by John De Pol. 


restore them 


Less than 200 years ago, the mentally ill were bled, purged, 
beaten and sometimes nearly drowned in efforts to restore 


them to their senses. 


The treatment of mental illness has progressed far beyond 

methods such as these. One of the major advances in psychiatry 

has come through chemotherapy—now an important factor in 
_. the treatment of mental illness, pioneered and developed 

with ‘Thorazine’. 


“Wang 


The importance of *“Thorazine’ in psychiatry is twofold: 


‘ (1) its continued widespread use has established it as a 
fundamental drug that can be used with confidence. and 
(2) it has led S.K.F. to the development of related drugs 
which offer the psychiatrist opportunities to help 

* an even greater number of patients, 


THORAZINE’ 


chlorpromazine, S.K.F. 


WG) Smith Kline & French Laboratories 


*T.M, Reg, U.S, Pat, Off. 
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Clinically confirmed 
ep rO in over 2.500 
documented 
case histories'” 


CONFIRMED EFFICACY 


Deprol ® acts promptly to control depression 
without stimulation 


> restores natural sleep 
® reduces depressive rumination and crying 


& often makes electroshock unnecessary 
Alexander reports 57% recovery within 
an average of eight weeks.’ 


DOCUMENTED SAFETY 


Deprol is unlike amine-owxidase inhibitors 


> does not adversely affect blood pressure 
or sexual function 


& causes no excessive elation 


produces no liver toxicity 


j j ing dose is 1 tablet 
does not interfere with other drug therapies When necessary, 
this dose may be grad- 
ually increased up to 
3 tablets q.i.d 


Deprol is unlike central nervous stimulants 
& does not cause insomnia 


Composition: Fach 


& produces no amphetamine-like jitteriness tablet contains 400 
mg. meprobamate and 

> does not depress appetite 1 mg. 2-diethylamino- 
ethy! benzilate hydro- 

> has no depression-producing aftereffects chloride (benactyzine 


> can be used freely in hypertension and = 


eas Supplied: Bottles of 
in unstable personalities 


50 scored tablets. 


1. Alexander, L.: Chemotherapy of depression—Use of meprobamate combined with benactyzine (2-diethylaminoett 
Praave-man« hydrochloride. J.A.M.A. 166:1019, March 1, 1958. 2. Current personal communications; in the files of Wallace Laboratore 
C0. 7464 Literature and samples on request WW) WALLACE LABORATORIES, New Brunswick, N. J. 
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the epileptic... 1959 


The happiness of work, of laughter, of belonging—priceless possessions, these, for 


the epileptic patient. Yet, how recently were these freedoms won! Today, his 
future is more hopeful than ever before, thanks in part to a finer and growing 
knowledge of the disease—and the more effective antiepileptic drugs. Presented 
here are five distinguished anticonvulsants that will help you give your patients 
that most precious of all gifts: a normal life. 


PEGANONE* PHENURONE* GEMONIL® TRIDIONE® 
Ethotoin, Abbott) Phenacemide, Abbott) (Metharbital, Abbott) Trimethadione, Abbott) 


A hydantoin of excep Often effective where Relatively non-toxic, for PARADIONE® 
tionally low toxicity for other therapy fails in grand grand mal, petit mal, myo- (Paramethadione, Abbott) 
grand mal and psycho- mal, petit mal, psycho- clonic and mixed seizures 
motor seizures, motor and mixed seizures. symptomatic of organic Homologous agents for 
brain damage. symptomatic control of 
petit mal, myoclonic and 
akinetic seizures. 


ANTICONVULSANTS BY ABBOTT 


q 
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MINIMIZE HAZARDS 
of E.C.T. 


Chloride brand Succinyleholine Chloride 


... removes practically all 
the previous risks inherent 


9916 


in the treatment. 


Confirming the contribution of ‘Anectine’ to safe E.C.T. therapy: 
PY 


1. Brody, J. 1. and Bellet, S.: Am.J.M.Sc. 233:40 (Jan.) 1957. 


2. Impastato, D. J. and Gabriel, A. R.: Dis.Nerv.System 18-334 (Jan.) 1957. 

3. Impastato, D. J. and Berg, S.: Am.J.Psychiat. 112:893 (May) 1950. 

1. Buckley, R. W. and Richards, W. L.: Ohio State M.J. 52:481 (May) 1956. 

5. Lewis, W. H., Jr.: Dis.Nerv.System 17:81 (Mar.) 1956. 

6. Moore, D. C, and Bridenbaugh, L. D., Jr.: Anesthesiology 17:212 (Jan.) 1956. 
7. Jacoby, J., et al.: J.Clin.& Exper.Psychopathol. 16:265 (Dee.) 1955. 


8. Newbury, C. L. and Etter, L. E.: A.M.A.Arch.Neurol.& Psychiat. 74:472 (Nov.) 1955. 

9. Newbury, C. L. and Etter, L. E.: /bid. 74:479 (Nov.) 1955. 

10. Impastato, D. J.: J.M.Soc.New Jersey 522528 (Oct.) 1955. 

11. Lincoln, J. R. and Broggi, F. S.: New England J.Med. 253-546 (Sept.) 1955 

2. Tucker, W. L., Fleming, R., and Raeder, O.: /hid. 253-451 (Sept.) 1955 

13. Rietman, H, J. and Delgado, E.: Dis.Nery.System 16:237 (Aug.) 1955. 

14. Lewis, W. H., Richardson, D. J., and Gahagan, L. H.: New England J.Med. 252-1016 (June) 1955. 
5. Glover, B. H. and Roisum, B. H.: J.Nerv.& Ment.Dis. 1202358 (Nov.-Dee.) 1954 

16. Saltzman, C., Konikov, W., and Relyea, R. P.: Dis.Nerv.System 162153 (May) 1955. 

17. Robie, T. R.: J.M.Soc.New Jersey 52:82 (Feb.) 1955. 

18. Schiele, B. C. and Margolis, P. M.: Minnesota Med. 38:1 (Jan.) 1955 

19. Wilson, W. P., et al.: A.M.A.Arch.Neurol.& Psychiat. 72:550 (Nov.) 1954 

20. Steven, R. J. M., et al.: Anesthesiology 15:623 (Nov.) 1954. 

21. Holt, W. L., Jre: New York State J.Med. 54:1918 (July) 1954. 

22. Holmberg, G., et al.: A.M.A.Arch.Neurol.& Psychiat. 72:73 (July) 1954. 

23. Dewald, P. A., Margolis, N. M., and Weiner, H.: J.A.M.A. 154-981 (Mar.) 1954 

21. Wilson, W. P. and Nowill, W. K.: A.M.A Arch. Neurol.& Psychiat. 71-122 (Jan.) 1954 

25. Moss, B. F., Jr., Thigpen, C. H., and Robinson, W. P.: Am.J.Psychiat. 109°895 (June) 1953. 

26. Holt, W. L., Jr., et al.: Confinia neurol. 13:313, 1953. 

27. Murray, N.: Texas Rep.Biol.& Med. 11:593, 1953. 

28. Murray, N.: Confinia neurol. 13:320, 1953. 

29. Alexander, L., Gilbert, I. E., and White, 8S. E.: /bid. 13-325, 1953. 

30. MeDowell, D. H., Rahill, M. A., and Tyndall, J. A.: J-Trist) M.A. 31-240. 1952 
31. Holmberg, G. and Thesleff, S.: Am J.Psychiat. 108:812, 1952 

Altschule, M. D. and Tillotson, K. J.: New England J.Med. 238-113 (Jan.) 1948 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, N.Y. 


. 

Re. 

} 

(AA 

ge 

Fy 


! 


Protect against relapse with Compazine* Spansule' capsules 


With ‘Compazine’ Spansule capsule therapy you maintain firm and con- 


tinuous control of psychotic behavior. 


Hard-won control of psychotic behavior may be jeopardized by sudden falls in 
drug levels due to skipped or forgotten doses of t.i.d. and q.i.d. tablet medication. 


Because one ‘Spansule’ capsule sustains an unvarying therapeutic level of “Compazinc 
for 10 to 12 hours, “¢ ‘ompazine’ Spausule capsule therapy protects your patient fron. 
these sudden falls in drug levels that may lead to a breakthrough of symptoms. 


Administered only qt2h, “Compazine’ Spansule capsules help you maintain con- 
tinuous, all-day and all-night control of psychotic behavior. 


Available: NEW 75 mg. ‘Compazine’ Spansule capsules also in strengths of 10 mg., 


15 mg. and 30 mg. 
If it’s a “Spansule’ brand capsule, it’s made and marketed only by 
Smith Kline & French Laboratories 


first X in sustained release oral medication 


*T.M. Reg. U.S. Pat. Off. for prochlorperazine, S.K.F. 
tT.M. Reg. U.S. Pat. Off. for sustained release capsules, S.K.F. 
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